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Special Planer. 

We illustrate herewith a planer designed 
with special reference to such work as is 
done by builders of printing presses, wood- 
working and book-binders’ machinery, who 
require relatively great distance between 
uprights compared to the other dimensions 
of the machine. Thisis a class of work, too, 
on which two heads can usually be used to 
advantage, and the machine is provided 
with these, besides being so arranged that 
itcan be equally well handled from either 
side, either head being movable from the 
rear, and there being also an independent 
set of dogs and shifting lever on that side. 

The machine is given sufficient stability 
and power to permit this work to be crowd- 
ed as much as the character of the piece 
operated upon will permit. 

A train of heavy cut gearing with rack 
of extra width gives motion to the table, all 
the gear shafts being made of crucible steel 
and running in phosphor-bronze sleeves 
which are seated in holes bored through 
bosses cast inside the bed, and extending 
close to the gearing. Any shaft with all its 
appurtenances can be removed from the ma- 
chinervithout dismemberment should occa- 
sion require. ‘fhe loose pulleys are also 
bushed with phosphor-bronze, thus giving 
them good wearing qualities at the high 
speed at which they run. 

The heads have power feed in all direc- 
tions, actuated from an improved device, 
which consumes power only during the 
time of feeding. 

The cross-rail is proportioned in depth 
and width to, its extra length, and is raised 
and.lowered by power. 


The bed has U-shaped cross-girts placed 
it intervals of about 24’, and is of such 
lepth as to dispense with legs, thus affording 
a bearing its full length on the foundations. 

The table has a wide bearing in the V's, 
seated by scraping, and is deep enough to 
prevent springing when heavily weighted. 
T-slots are planed and bolt holes drilled and 
reamed out of the solid. Extra lengths of 
work may be conveniently clamped to the 
table, owing to the bolt holes being drilled 
beyond the pockets. Lubrication is thor- 
uughly provided for by means of cone- 
shaped rollers placed in oil pockets at suita- 
ble places in the bed. 

Steel rollers are placed at points of con- 
tact on the shifting device, effectually pre- 


venting abrasion which usually takes place 
on these surfaces. The rear dog has an ar- 
rangement which permits of the table being 
run from under the tool for the purpose of 
examining the work. The reverse is accom- 
plished without shock or jar by the use of 
high belt speeds and an improved lock- 
shifting device, which removes one belt 
from the driving pulley before the other is 
shifted in its place. 

These planers are built in three widths— 
































SPECIAL 


42, 48’, and 54”, with a common height of 
38" to plane any length, by the Lodge & 
Davis Machine Tool Co., Cincinnati, O. 
sae 

The value of saving something from 
wages is very well illustrated in France just 
now. In the universal business stagnation 
in Europe the French workman suffers less 
than any other, because, and especially if he 
is a married man, it is almost certain that he 
has something laid by from the wages he 
received in times of good trade. 

me 

Increase in the German export trade is 
believed in England to be due tothe brilliant 
success achieved by Germany at the Colum- 
bian Exposition. 














Theory of Steam Engine Governors—III. 


By J. BreatrRur. 


As a help to a better understanding of the 
following, I would recommend my two pre- 
vious articles of October 19th and Decem- 
ber 14th. 

I have in the last article analyzed the 
oscillatory motion of the governor ball and 
shown that as a consequence of this motion, 
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there will be a slight fluctuation in the speed 
of the engine, and thus an unbalanced force 
y, is called into action, which would increase 
the oscillation, if not checked by a frictional 
resistance. The friction I have considered 
is the friction of the journals of the gov- 
ernor, and such friction of the valve gear 
as must be overcome by the action of the 
governor. This friction when reduced to 
the center of gravity of the ball was rep- 
resented by a line parallel to the base line 
in the diagram of motion. I shall now ex- 
plain the effect of ‘‘friction of rest” on the 
stability of the governor, By friction of 
rest is meant the frictional resistance to 
sliding between two surfaces relatively at 
A very simple experiment will ce- 


rest. 


monstrate that friction of rest is greater than 
friction of motion. Put a small, heavy 
body ona slanting surface and increase the 
inclination till the body commences to move, 
then repeat the experiment, but strike the 
supporting surface so as to cause a slight 
vibration, motion will then commence at a 
smaller inclination than in the first experi- 
ment, and this will invariably be the case 
with any kind of material when not lubri- 
cated. This is, of course, because motion 





is started by the vibration and thus friction 
of rest immediately reduced to friction 
of motion. 't may be that with abundant 
lubrication and light pressure, friction of 
rest will be the same as friction of motion, 
and this will be very nearly the case with 
rolling contact. It can easily be shown that 
friction of rest, whenever it is in excess of 
friction of motion, is very objectionable in 
governors, much more so than friction of 
motion, and when we find that a governer 
is apt to race on account of friction it may 
be that friction of rest, and not friction of 
motion, is to blame for it, for by the oscilla- 
tory motion of the governor weights there 
will be intervals of rest, and friction of rest 
may therefore have a considerable influence 
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on the motion. It is also known from ex- 
periments that the longer the surfaces re- 
main in contact without sliding the greater 
will friction of rest be, and as friction 
generally will increase the time of rest be- 
tween oscillations it follows that friction of 
rest will also be increased thereby, and thus 
we have one good reason why sliding fric- 
tion should be reduced as much as possi- 
ble in governors. But it must not be for- 
gotten that some friction is necessary for 
stability, and if for instance the governor 
weights were made to turn on hard steel 
edges so as to leave no friction on these 
bearings, and with not enough friction in 
the valve gear to absorb the energy of force 
y,it might be necessary to increase the 
friction in order to obtain stability. But as 
we have several means by which the force 
y,, May be reduced so that only a small 
amount of friction will be needed, such 
means should always be applied or rather 
taken into consideration when designing the 
governor, for then it might never be neces- 
sary to increase the sliding friction in order 
to obtain stability. 

In Fig. 19, «, }, is the line of the recipro- 
cating force y,, and the rectangle a / repre- 
sents the energy that may be absorbed by 
friction while the ball moves from a tod. 
By limit of stability, that is when a 0 = 0), 
the area of force y, must be equal to the 
area of friction, and in that case area y, 
would be equal to the area of rectangle a h, 
and by smaller oscillations the area of use- 
ful friction and of force y, would be repre- 
sented by smaller rectangles as shown in 
the figure. Let there be an excess of fric- 
tion of rest above friction of motion and let 
us call this excess ‘‘starting friction”; then 
if a,e represents starting friction there will 
be an initial increase of force y, equal to 
a, é, and area y, will be increased by an 
amount equal to the rectangle e i, but area 
of useful friction will not be increased, for 
as soon as motion commences the starting 
friction disappears and a / will be the rect- 
angle of friction as if there were no starting 
friction. 

We shall, therefore, have an excess of 
positive energy represented by rectanglee h, 
and the oscillation will consequently be in- 
creasing. Thus we see that starting friction 
will increase the energy of motion without 
increasing the energy of resistance, it in- 
creases the objectionable energy of force y, 
without increasing the energy-absorbing ca- 
pacity of friction. Such is not the case 
with friction of motion for this will increase 
energy y,, but it will also increase the en- 
ergy-absorbing power to the same extent. 
It is a condition of stability that the oscilla- 
tion shall be decreasing, and we must there- 
fore have area y, smaller then area of fric- 
tion; for instance, area y, to area of friction 
as 3 to 4, and this ratio would remain con- 
stant for any extent of the oscillation if 
there were no starting friction, and the os- 
cillation would then be decreasing in geo- 
metrical progression, but if we now to any 
of the smaller rectangles representing en- 
ergy y, add the rectangle due to starting 
friction, the hetght of which is constant and 
equal to a,  weshall by a sufficiently small 
oscillation obtain an area y,, which is equal 
to the area of friction, and we have then ar- 
rived ata constant limit for the oscillation 
wiere no further reduction of the motion is 
possible. The effect of starting friction will 
therefore be to keep the ball oscillating about 
its position of equilibrium, and this will 
cause acontinuous fluctuation in the speed 
of the engine. It would bea state of insta- 
bility, but could not properly be called 
‘‘racing,” and this fluctuation in speed may 
not be of much consequence except in ape- 
cial cases, for instance, by electric light 
plants. 

Any irregular action of the governor can 
always be detected by the steam indicator or 
by asensitive tachometer. It should, how- 
ever, be understood that while a tachometer 
will show any irregularity in the speed of 
the engine care must be exercised in the 
conclusions we draw from the showing of 
the tachometer, for these instruments are 
generally constructed on the principle of a 
spring governor, and will therefore be liable 
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to oscillations independent of the motion of 
the engine. 

The reciprocating force of the oscillation 
in a tachometer is like the force y, in a gov- 
ernor; but as the angle of inclination of this 
force in a tachometer is much greater than 
in a governor the motion will be correspond- 
ingly quicker, and the tachometer will 
therefore give a nearly true representation 
of variations in speed. Vibrations of the 
tachometer belt or the least amount of 
friction in the instrument itself will keep 
the hand continually moving, and if we 
want to investigate the action of a governor 
or engine by a tachometer we should first ob- 
serve the action of the tachometer when the 
stop valve is open just enough to run the 
engine nearly up to speed, but not enough 
to call the governor into action, for this will 
exclude any irregularity due to the gover- 
nor and exhibit any irregularity due to the 
tachometer or the belt. As arule friction in 
the tachometer is observable by a spasmodic 
action of the hand. The steam indicator 
will certainly show the action of the gover- 
nor if the load can be kept constant during 
a few seconds, which should not be a diffi- 
cult matter. The action of a gravity gov- 
ernor and of throttling governors generally 
is apparent by direct observation. Throt- 
tling governors are not subject to vibra- 
tions, as they have no reciprocating valve 
gear, and a slight amount of friction will 
therefore cause incessant oscillation of the 
balls of such governors, but as the intervals 
of rest are comparatively long the motion 
appears as small independent movements 
repeated at regular intervals. 

In all automatic cut-off governors the in- 
termittent action of the valve gear will have 
some effect, and it may cause vibrations by 
which starting friction, if it exists, will be 
made ineffective, and the bad effect of fric- 
tion of motion will be greatly diminished. 

But then there is another reason why 
friction should be avoided. It prevents the 
governor from acting promptly and may, 
therefore, greatly increase the instantaneous 
variation in speed caused by a change in 
load or steam pressure, for it is evident that 
the speed of the engine must vary to such 
an extent that an unbalanced centrifugal or 
centripetal force sufficient to overcome the 
friction is brought into action. This would 
not be absolutely true in all cases when we 
take the action of reciprocating parts in 
consideration, but it would be nearly true, 
and such action may for the present be ig- 
nored. By large oscillations the motion of 
the ball from one position to another will 
cause a noticeable variation in speed of the 
engine, but by smaller oscillations the varia- 
tion due to friction is of more consequence. 
This can best be illustrated by an example. 
From the weight of the ball, its radius of rota- 
tion and the speed of the governor is com- 
puted the centrifugal force. Let it be 400 
pounds and let all the friction be equivalent 
to a resistance of 20 pounds or 5 per cent. of 
centrifugal force acting at the center of the 
ball in a radial direction, then the speed 
must vary to an extent of 24 per cent. be- 
fore the governor can commence to act; for 
centrifugal force = & n*, where & is a factor 
depending on the weight and radius of rota- 
tion, and n is rotative speed; add 24 per 
cent. to the speed and then centrifugal force 


= kent (1+ 24 


2 
100) 


. 5 25 
= kh n* 1 anni 
( + 300 + 40,000) 


ork “ aa 105) nearly, that is, by adding 


24 per cent. to rotative speed we increase 
centrifugal force by 5 per cent., or, general- 
ly,a variation of 9 per cent. in rotative speed 
gives a variation of 29 per cent. in centrifu- 
gal force within such limits as occur in 
practice. Let some load be thrown off the 
engine, then there will be an increase of 24 
per cent. in speed to overcome friction and 
an outward movement of the ball will fol- 
low, but it will move beyond its position of 
equilibrium, and before the return motion 
there must be a diminution of 24 per cent. 
to mean speed, and of 24 per cent. more to 
overcome friction. The smallest variation 
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in load or steam pressure will therefore 
cause an instantaneous variation of 5 per 
cent. in speed. Or, generally, if the resist- 
ance of friction is 9 per cent. of centrifugal 
force there will be an instantaneous varia- 


tion in speed of 9 per cent. If, therefore, 
centrifugal force can be increased without 
increasing friction in the same proportion 
the result will be less instantaneous varia- 
tion. I have not taken into consideration the 
effect of the reciprocating force y,, for the 
oscillation is supposed to be so small that 
this force will be of no consequence com- 
pared with friction. 

It is quite possible that in some cases the 
experimenter would apparently obtain bet- 
ter results from a governor by reducing the 
centrifugal force, or by applying two cen- 
trifugal weights in opposition to each other, 
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he would certainly get more instantaneous 
variation by such scheme, but as some fric- 
tion is needed for stability, and as the 
amount of friction needed is in direct pro- 
portion to centrifugal force multiplied by 
the motion of the center of gravity of the 
centrifugal weight or weights it is quite 
likely that with the reduced centrifugal 
force he would have enough friction, while 
with the greater centrifugal force he would 
not have enough, and the governor would 
therefore in that case be apt to race; but 
this would not be a desirable way to obtain 
stability. 

It was shown in the last article that the 
energy which must be absorbed by friction 
for each half oscillation is proportional to 
the amplitude of the oscillation squared. 
In Fig. 20, let the amplitude be measured 
from aalong the baseline, the corresponding 
ordinate to the slanting line a 2 may then 
represent the friction required; for in- 
stance, let « ¢ be the amplitude, then e f 
represents the friction required for a half 
oscillation of that amplitude. Suppose now 
that the whole frictional resistance of the 
governor system is represented by the or- 
dinate e f, then this friction would be in- 
sufficient for the absorption of the energy 
of oscillations larger than a@ e, and it will 
therefore be necessary to introduce an ad- 
ditional frictional resistance. An increase 
of sliding friction would, for reasons which 
have been explained, be undesirable, but 
there would be no such objection to fluid 
resistance. By fluid resistance is meant the 
resistance of a fluid when forced through an 
orifice or agitated in any suitable manner. 
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The energy expended by such operation is 
all converted into heat, as is the energy ab- 
sorbed by sliding friction. Fluid resistance 
in governors is most commonly obtained by 
a so called ‘‘ dash pot,” which is similar ; 
the dash pot used on Corliss engines, where 
the confined air acts as a cushion to prevent 
shocks by the sudden closing of the valve - 
‘*dash pot” is therefore here an appropriate 
name; but the object with such a contriv- 
ance when applied to a governor is to dis. 
pose of superfluous energy much in the 
same manner asa brake; that is, the mo- 
tion of the governor weights is gradual]; 
reduced by movements of the piston against 
the fluid, and ‘‘ pump brake” would there- 
fore in this case be a more suitable name 
According to a general law of fluid motion, 
and particularly according to Rankine, the 
resistance of the fluid in a pump brake 
varies directly as the square of the velocity 
of the piston, and as the piston moves in 
union with the governor ball, it follows 
that the greatest resistance will occur 
shortly after the ball has passed its position 
of equilibrium. In Fig. 21, let the motion 
of the ball be from a to +, and let the 
position of equilibrium be at 0, then the re- 
sistance of the pump brake may be repre- 
sented by ordinates to the curved line. At 
a the resistance of the fluid is nothing, and 
the initial acceleration of the ball wil), 
therefore, not be affected by it, and it can 
cause no periods of rest, and is for this 
reason preferable to sliding friction, but 
that it capnot entirely take the place of 
sliding friction will be made clear by the 
following argument: The energy absorbed 
by the pump brake is equal to the mean re- 
sistance multiplied by the displacement, 
and the mean resistance can without appre- 
ciable error be taken as proportional to the 
square of the mean velocity, and the mean 
velocity is very nearly proportional to th: 
amplitude of the oscillation; that is, mean 
resistance of the pump brake is nearly pro 
portional to the square of the «umplitude 
If, therefore, in Fig. 20 the amplitude is 
measured from along the base line, and the 
mean resistance 18 represented by corre- 
sponding ordinates, for instance, e f repre- 
sents the mean resistance for amplitude a « 
then the mean resistance for a series of 
gradually increasing amplitudes would be 
represented by ordinates to a curve as shown 
in the figure. The equation of this curve is 
y = k x*, and it must, therefore, be tan 
gent to the base line at 7. The mean magni- 
tude of resistance needed, being directly 
proportional to the amplitude, can be repre. 
sented by ordinates to a straight slanting 
line starting at a, for instance, the line a h 
and it is, therefore, evident that the resist- 
ance of the pump brake would in this case 
be inadequate for oscillations smaller than 
ae, and if we increase the resistance of the 
pump brake there will still be a lower limit 
for the oscillation below which the resist 
ance would be insufficient ; that is, the slow 
motion of the governor ball by small oscil 
lations will make the pump brake ineffect- 
ive for such oscillations, and a smal! 
amount of sliding friction will, therefore, in 
any case be needed. I have not taken int 
consideration the friction between the piston 
of the pump brake and the cylinder wall, 
which in some shaft governors may be 
quite considerable, unless the cylinder is 
radially disposed in relation to the center of 
rotation, for otherwise the piston will, under 
the action of centrifugal force, exert a 
pressure on the cylinder wall, which, by 
high speed, may amount to over 50 pounds, 
and in such cases the sliding friction thus 
produced would be sufficient for stability. 
The fluid most generally used is oil or 
glycerine, but air will do well enough if 
larger pistons are used and friction avoided. 
Referring to Fig. 20, it wll be seen that 
the curve of mean resistance rises rapidly 
for larger oscillations, and such resistance 
may prevent a sufficiently quick action of 
the governor, and thereby increase the in- 
stantaneous variation in speed beyond ad 
missible limits. This will be the case when 
the opening through which the fluid escapes 
is made too small; and thus it appears that 
there is a practical limit to the resistance 
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which may advantageously be got from a 
pump brake, and that if nearly all friction 
was eliminated from the governor system 
the pump brake could not supply the de- 
ficiency, and the governor weights would 
consequently be continually oscillating 
within the limits imposed by the pump 
prake. If, for instance, the mean resistance 
for different amplitudes be represented by 
the curved line in Fig. 20, the extent of 
such oscillation would be represented by 
the distance a e. Fluid resistance will cause 
10 intervals of rest, but it will retard the 
motion of the ball and thus cause an in- 
creased instantaneous variation in speed and 
a consequent increase of force y, ; the re- 
tarding action of the pump brake is, there- 
fore, nothing but a necessary evil. But it 
is sometimes stated in works on the steam 
engine that the dash pot will prevent the 
governor from acting ‘‘too sudden ” or “‘ too 
quickly,” etc. Such statements are mis- 
leading, and show an incorrect conception 
of the principles of stability, for the quicker 
the action of the governor the better the 
regulation in every respect. I shall in the 
next article explain how the action of the 
governor may be quickened by reducing 
the inertia, and thus in many cases stability 
may be obtained without a pump brake, or 
the resistance may be reduced considerably, 
and thus the most serious objection to the 
pump brake will disappear. 

It has probably sometimes occurred to 
the designer that a pump brake might 
steady the action of an isochronous gov- 
ernor. It would certainly prevent it from 
acting ‘‘too quickly,” but it would proba- 
bly aggravate the unavoidable evil of in- 
stability by magnifying the fluctuation in 
speed. I have shown that the pump brake 
will be ineffective for small oscillations, 
and this would, in fact, settle the question 
of the utility of the pump brake for an isoch- 
ronous governor, but I shall now show 
that the oscillation of an isochronous gov- 
ernor cannot be confined within any defin- 
ite limits by the pump brake. In Fig. 
22, let the ball move from a to d, o being 
the position of equilibrium, and let the 
curve marked y, be the boundary line of 
force y,; this curve must be perpendicular 
to the base line at « and J, as was shown in 
the last article. Let the resistance of the 
fluid be denoted by #,, and be represented 
by a curve as shown in the figure. 
In the case of isochronism force y 
= o, and we have, therefore, as a limit- 
ing condition of stability that area y, 
shall be equal to area y,. The effective 
force is now represented by the area be- 
tween the curves, and the first part of curve 
Yy, must, of course, be below curve y¥, for 
otherwise no motion would take place, and 
curve ¥. must therefore necessarily inter- 
sect curve y, at some point, for instance, at 
i. From the fact that force y, varies as 
velocity squared, it follows that curve y, 
must be horizontal at the point of intersec- 
tion, and it also follows that when the two 
curves become parallel, as, for instance, at 
p, there must be an inversion of curvature 
of y,. From these considerations it becomes 
evident that there can only be one inter- 
section of the curves, if any, and that curve 
Y¥. must obtain a concave curvature before 
it reaches the point %, and, as this is im- 
possible without a second intersection, it 
follows that no intersection of the curves 
can take place. Area #, can, therefore, not 
be equal to area y, and the oscillation 
would consequently be increasing, the gov- 
ernor would race. This is an elementary 
demonstration applied to a special case, but 
it can probably be shown that a reciprocat- 
ing force of some kind is necessary for the 
stability of any dynamical system, although 
Iam not aware that this theorem has been 
pronounced and established in its most gen- 
eral form. 

If air is used in the pump brake instead of 
a liquid, the elasticity of the air will furnish 
reciprocating force, which, under favor- 
able circumstances, would be sufficient to 
prevent violent racing, but it would, on ac- 


— 


~ 


suat of the hyperbolic curve of elasticity, 
ecome ineffective by small oscillations, A 
further study of the influence of a pump 
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brake on the action of the governor would 
be of interest to mathematicians, but it does 
not admit of an elementary treatment, and I 
doubt that it would be of sufficient interest 
to engineers to warrant its appearance here. 

I have preferably used elementary de- 
monstrations because I think a clearer con- 
ception and broader views can be obtained 
thereby than by a purely mathematical dis- 
cussion ; but I should never 
allow myself to make posi- 
tive statements if I had not 
submitted the whole matter 
to the test of pure mathe- 
matics; for a mathematical 
investigation establishes a 
fact where otherwise we 
may have an inference or a 
prob ability only. 

In my next article I shall 
discuss the influence of in- 
ertia, which is one of the 
most important and most 
interesting subjects in the 
theory of governors. 

————_->e—___—_ 
Eleven-Inch Serew Cut 
ting Engine Lathe. 





The accompanying illus- 
tration is of an engine lathe 
which is built for either 
foot or other power, swings 
11 inches over the bed, and 24 inches be- 
tween centers, with bed 4 feet long, as 
shown. 

The cone pulleys are for a 1}-inch belt, 
the largest step of the spindle cone being 
6 inches diameter. 

The spindle has a ,’;-inch hole through it. 
The feed is by gears driving a screw, the 
threads of this screw not being used, how- 
ever, except for screw cutting: the regular 
feed being by friction driven from a spline 
cut in the screw. 

In the head there is a reverse mechanism 
for the screw which does away with the 
necessity for reversing the lathe in screw 
cutting, whether driven by treadle or power. 
The cross-slide will face the entire swing 
of the lathe. The foot-stock is held to the 
bed by an eccentric. 

All the gears are cut; screws and rack are 
steel. Gears are furnished to cut screws of 
all integral pitches from 4 to 16 inclusive, 
beyond which number 18, 20, 22, 24, 26, 28, 
30, 32, 36 and 40 are cut. 

When desired the lathe is furnished with 
countershaft for power. The lathe weighs 
about 550 pounds. It is made by Chas. A. 
Mann, 166 Doyle Ave., Providence, R. I. 
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Improved Safety Gauge Cock—Improved 
Globe Valve. 





In previous issues we have explained the 
features of gauge cocks and valves for 
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modification, been so made as to very much 
reduce the danger of scalding when the 
valve or cock becomes in any way broken 
off outside the boiler, as frequently happens 
in the case of locomotive wrecks. 

The change consists simply in extending 
the inner portion of the valve beyond the 
thread and so as to bring the valve seat 
within the boiler shell, the result being that 
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Screw Curring ENGINE LATHE. 


if the valve or cock is broken off outside 
the boiler, the valve immediately seats by 
the pressure, and no escape of steam or 
scalding takes place. 

The second engraving is of a globe valve 
which has an improved form of disk, held 
in place by a screw passing through its 
center, and by a cap threaded to the outer 
portion of the metallic disk, as shown; thus 
exposing the composition disk only as much 
as is necessary to cover the seat; holding it 
very securely in place, and by the projecting 
metal about it, protecting it when wide 
open from the scoring action of the steam 
or water. 

These improvements are manufactured by 
Frank M. Ashley, 1386 Liberty street, New 
York. 

—__+e—____—_ 
Behavior of Rubber Springs. 





By Harris Tapor. 





The law of flexure in steel springs, and, 
in fact, all springs which undergo compres- 
sion and extension without change of sec- 
tional area is well known. The shape of 
the spring has no influence so long as the 
whole spring is free, that is, subject to flex- 
ure without other resistance than its own 
elasticity. If we take the spring balance 
scales, an indicator spring or the old Salter 
spring balance safety valve we find that a 
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water glasses having the valve so arranged 
as to be automatically seated by pressure 
and forced inward off its seat by the stem, 
the * ve proper being an independent piece 
an¢é »rovided with outward spiral grooves, 
through which the steam and water pass to 
the atmosphere, thus producing a rapid, 
rotary motion of the valve, tending to make 
it clean itself and to grind the seat slightly 
every time it is closed. 

This form of valve has now, bya slight 


given resistance to such springs at any point 
in their free extension or compression will 
exert like influence; if we add, successively, 
equal weights to such springs, each weight 
will extend the spring a like amount, hence 
we know the law of resistance to springs, 
which do not change their sectional area un- 
der tension, is arithmetical. 

There is a class of springs which give 
elasticity in the direction of extension and 
compression rather than flexure, and such 
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springs change their sectional area in pro- 
portion ‘to the tension they are subjected to. 
These springs are governed bya different 
law. Gutta percha is the best representa- 
tive type of thisclass. If we take astation- 
er’s ordinary rubber band and suspend by it 
a weight (Fig. 1) it will extend a given dis- 
tance, say &; if we add another equal 
weight there will be a further extension of 
14” instead of §’, and if we add the third 
weight it will give an increase in length of 
24’ — 32 the extension produced by the first 
weight. Ifa careful measurement of a sec- 
tion of the band had been: made before the 
weights placed the band under tension, and 
similar measurements made after the weights 
were suspended, it would be seen that the 
sectional area decreased and the spring be- 
came relatively weaker in proportion to its 
extension, and this without reaching the 
limit of elasticity. In 
fact such a band may f[  ] 
be extended five times “' — 
its length without reach- 
ing elastic limit. When 
rubber is treated as a 
compression spring its 
scale increases with com- 
pression for the reason 
that its sectional area 
increases. This increase 
in sectional area, when 
the spring iscompressed, 
is so great that a rub- 
ber spring buffer, such 
as are used under cars, 
soon becomes a_ solid 
block Fig. 2 shows a 
rubber spring with and L 
without load (dotted 
lines show compression) 
and illustrates this tend- 
ency to enlarge area of 
section. 
The theoretical rub- 
ber spring for compres- 























sion would probably 

call for reduced middle 

section, enlarging to- isk 

is Tig. 1 
wards the ends, like American Mashintes 
Fig. 3. Such springs 


in extension would call for smaller ends 
enlarging towards the middle. It is possi- 
ble that rubber shapes may be so pro- 
portioned that springs may be made which 
will scale with the same ratio that governs 
steel springs. 
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Notes on Belting*. 
By Frep W. Tay.or. 

The problems in belting, while apparently 
at first sight so simple, are in reality so com- 
plicated, and so many considerations must 
be entertained in their solution, that most 
of us find ourselves continually forming 
new conclusions on the subject and revising 
old ones. The notes contained in this paper 
are Offered not as a strictly logical and 
systematic treatise, but with a wish to pre- 
sent for discussion some rather disconnected 
conclusions arrived at from practical rather 
than theoretical considerations. 

It would appear from a study of the best 
experiments and articles on belting, from 
which the rules and tables in common use 
have been deduced, taat the chief considera- 
tion has been how to get the maximum of 
work from belting; while, in making up 
belting tables, the two most important con- 
siderations—how to secure the minimum of 
interruptions to manufacture, and the max- 
imum of durability—have not hitherto re- 
ceived due attention. The one considera- 
tion which should have more weight than 
all others in making up tables and rules for 
the use and care of belting is how to secure 
the least possible interruption to manufact- 
ure from this source. 

It is the writer’s judgment that belts 
should be made heavier and run more slowly 
than theory and accepted rules would indi- 
cate, not only for the sake of reducing the ° 
belt bill in the long run, but even more to 
avoid the frequent interruptions to manu- 


* Abstract of a paper presented at the New 
, December, 1893. 


York meeting of the A. S. M. E. 
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facture. In figuring the total expense of 
belting, and the manufacturing cost charge- 
able to this account, I think that most care- 
ful observers soon come to the conclusion 
that by far the largest item in this account 
is the time lost on the machines while belts 
are being relaced and repaired. This is cer- 
tainly the case even where the process of 
manufacture is such that any one machine 
can be stopped without affecting the running 
of its neighbors, but far more so in those 
establishments where the running of a 
series of machines is dependent one upon 
another, and the stoppage of one machine 
involves delays on others. 


A NINE YEARS’ EXPERIMENT ON BELTING.* 


While working as foreman of a machine 
shop, the tools of which were frequently 
driven to their maximum capacity, the 
writer became convinced that the belts, 
which were laced according to the ordinary 
rules, were a great source of loss to the 
company—not so much from the cost of the 
belting and the labor of lacing as from the 
incidental delays to the machines, and the 
diminished output of the shop resulting 
therefrom. This was particularly empha- 
sized when piece-work rates were estab- 
lished, requiring the machines to be driven 
hard and continuously. The belting was 
then shown to be by far the largest source 
of trouble in the shop. 

In looking into the experiments that had 
been made and the articlesthat had been writ- 
ten on belting up to this time, it was found 
that all carefully conducted and recorded 
experiments were of short duration, their 
chief object being the determination of the 
coefficient of friction. But of equal impor- 
tance in formulating rules for belting is the 
knowledge of what tension can be surely 
maintained through a term of months, or 
what elements chiefly affect the durability 
of belting ; yet these considerations appear 
to have been rather neglected by experi- 
menters. Very little information could be 
obtained either as tothe cost of maintenance 
of belts, or in regard to the interruptions to 
manufacture from belting, when used under 
known and uniform conditions as to tension 
and general treatment. 

Believing that reliable information on 
these points could only be obtained by 
means of an experiment lasting through a 
term of years, the writer was fortunate in 
having the opportunity of making a trial 
of this sort; and although at the end of 
nine years the experiment is not finished, 
still it has proceeded far enough to enable 
him to form conclusions which are interest- 
ing and, it is believed, useful. 

In 1883 and 1884 the writer superintended 
the design and erection of a new machine 
shop, in which many of the machines from 
the old shop were used. 

As a result of experience in the old shop, 
the tight and loose pulleys on the counter- 
shafts were made much larger in diameter 
and of wider face, so that the belt power 
from main line to countershafting was made 
about two and one-half times as great as 
formerly. All belts were made endless by 
splicing, gluing and pegging, instead of 
lacing or hooking, and dowile /elts were 
used throughout the shop. 

It was found impracticable in most cases 
toalter the driving pulleys from the counter- 
shaft to the machine, since generally cone 
pulleys were used. 

In gll cases the countershafts were mounted 
on independent frames, which could be 
raised and lowered in tightening the belts 
by the interposition of wooden packing 
pieces of varying thickness between the 
frames and the supporting stringers over- 
head. For this purpose standard packing 
pieces, varying by eighths of an inch in 
thickness, were always kept in the tool 


room. With this method of tightening it 


* This experiment was made in the machine shop 
of the Midvale Steel Co., of Philadelphia, begin- 


ning in 1884 and lasting until 1893. During the 
‘first six years the experiment was under the diree 
tion of the writer, while he successively occupied 
the position of foreman of machine shop, master 
mechanic, head of the drafting room, and chief 
engineer, after which time it was carefully con 
ducted by his successor! 











was seldom necessary to resplice a belt 
since six to ten inches of stretch could be 
taken up in the belt, by gradually raising 
the countershaft, before resplicing became 
necessary. 

Belt clamps were used having spring 
balances between the two pairs of clamps, 
so that the exact tension to which the belt 
was subjected wasaccurately weighed when 
the belt was first put on, and each time it 
was tightened. 

Experience soon demonstrated about the 
length of time that each belt would run 
without requiring to be tightened, and at 
approximately regular periods the spring- 
balance belt clamps were put on to each 
belt and the tension of same weighed, and 
the countershaft raised just enough to main- 
tain the belt at its proper tension. For this 
reason, it was a matter of very rare occur- 
rence that a belt slipped during working 
hours. And as the belts were generally 
tightened on Sundays (the shop working 
night and day), the minimum of delay was 
caused on the machines from this source. 

In case a belt slipped while the machine 
was in use, the man running it was never 
allowed to take it up. It was reported to 
the foreman, and one man—as far as possi- 
ble—took care of all the belts. He received 
his orders from and made his returns in 
writing to the machine shop clerk, con- 
cerning time and materials used, tension of 
the belts, kind and condition of the splices, 
and nature of repairs made. 

The tension under which each belt was 
spliced was carefully figured so as to place 
it under an initial strain—while the belt was 
at rest immediately after tightening—of 71 
pounds per inch of width of double belts. 

At intervals of about three months for the 
first two years of the test, and after this 
time at intervals of about five months, each 
belt was scraped clean, and greased with 
the kind of dubbing recommended by the 
maker of the belt. 

An accurate account was kept of the 
original cost of each belt, and every item of 
expenditure, both for labor and materials 
used in the maintenance and care of same; 
also the exact stretch of each belt was re- 
corded, and its method of treatment through- 
OUR. 4 « 

The writer in this paper frequently uses 
the expression, ‘‘the ordinary rules of belt- 
ing.” A glance at ‘‘The Use of Belting,” a 
book in which Mr. John H. Cooper has 
carefully compiled all of the belting rules 
established by the best authorities abroad 
and in this country, shows us that these 
rules present a wide range of difference, the 
ratio of divergence between the lightest and 
heaviest rules being as 1 to 4. By the ex- 
pression ‘‘the ordinary rules of belting,” we 
refer to a mean of these various rules, which 
gives a double belt a pulling power of 65 
pounds per inch of width, and places the 
most economical belt speed at between 5,000 
and 6,000 feet per minute. 

In reading articles on belting, we note 
that there seems to be no uniformity in the 
use of terms to express the tension under 
which belts are tightened, and the loads to 
which they are subjected while running. 
We therefore think it advisable to define the 
meaning which we attach to certain terms. 

When pulleys upon which belts are tight- 
ened are at rest, both strands of the belt 
(the upper and lower) are under the same 
stress per inch of width. By ‘‘tension,” 
‘‘ initial tension,” or ‘‘tension while at rest,” 
we mean the stress per inch of width, or 
square inch of section, to which one of the 
strands of the belt is tightened, when at 
rest. After the belts are in motion and 
transmitting power, the stress on the slack 
side, or strand, of the belt becomes less, 
while that on the tight side—or the side 
which does the pulling—becomes greater, 
than when the belt was at rest. By the 
term ‘‘ total load,” we mean the total stress 
per inch of width, or square inch of section, 
on the tight side of belt while in motion. 

The difference between the stress on the 
tight side of the belt and its slack side, 
while in motion, represents the effective 
force or pull which is transmitted from one 


pulley to another. By the terms ‘‘ working 
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load,” ‘‘net working load,” or ‘‘ effective 
pull,” we mean the difference in the tension 
of the tight and slack sides of the belt per 
inch of width, or square inch section, while 
in motion, or the net effective force that is 
transmitted from one pulley to another per 
inch of width or square inch of section. 

In examining the summary of the follow- 
ing table,* please bear in mind that shifting 
belts were so used as to be subject to a net 
working load only ;4 as great as that of the 
cone belts. Each style of belt was, how- 
ever, tightened repeatedly to the same ten- 
sion, 71 pounds per inch of width. All 
belts were double leather. 

The cone belts were supposed to give an 
effective pull on the pulley of 65 pounds 
per inch of width, and the shifting belts 26 
pounds. 

Originally about fifty belts were started 
in this experiment, but only forty-two were 
found available for making up the averages 
given beneath. 

The shifting belts vary in dimensions 
from 39 feet 7 inches long, 3.5 inches wide, 
.25 inch thick, to 51 feet 5 inches long, 6 5 
inches wide, .87 inch thick. Cone belts 
vary in dimensions from 24 feet 7 inches 
long, 2 inches wide, .25 inch thick, to 31 
feet 10 inches long, 4 inches wide, .37 inch 
thick. 

The shifting belts vary in speed from 565 
feet per minute to 1,570 feet per minute. 
Jone belts vary in speed from 225 feet per 
minute to 1,340 feet per minute. . . 

It is interesting to note that after 8.8 
years of life the total cost of maintenance 
and repairs of the shifting belts amounts to 
only 30.4 per cent. of the original cost, 
while with the cone belts the maintenance 
and repairs through a life of 6.7 years 
amounts to one and one half times the first 
cost. 

In the writer’s judgment, by far the 
greatest point of advantage of the shifting 
belts lies in the fact that the interruptions 
to manufacture are nearly seven times as 
frequent with the cone as with the shifting 
belts, each shifting belt having been tight- 
ened or repaired on an average only 6.6 
times during nine years, while the cone 
belts averaged 32 interruptions to manu- 
facture in 6.7 years; the shifting belts hav- 
ing run on an average twenty-two months 
without tightening, while the cone belts 
ran only two and one-half months. .. . 

In the writer’s judgment, by far the most 
important matter to be determined is the 
reason why the shifting belts have proved 
themselves so much more satisfactory than 
the cone, and with this end in view it may 
be well to recapitulate the various elements 
which chiefly affect the life and satisfactory 
running of belting. They were, he believes, 
as follows: 

(1) The material from which the belts are 
made and the method of their construction. 

(2) The means of fastening and tighten- 
ing them on the pulleys, ¢. ¢., whether 
laced, spliced, or fastened with hooks. 

(83) The care and regularity with which 
they are greased, and whether they are 
kept clean and free from machinery oil. 

(4) The general nature of the service 
which the belts are called upon to perform. 

(5) Whether the belts run vertically or 
horizontally. 

(6) The relative length of the belts. 

(7) The relative speed. 

(8) The tension under which they were 
tightened. 

(9) The average total load to which they 
are subjected while working. 

Since the ‘‘shifting” and ‘‘cone” belts 
were made by the same makers and of the 
same materials, and were spliced on the 
pulleys and greased and treated in exactly 
the same way, we need not consider the 
first three elements as given above. 

As to the fourth—‘'the general nature of 
the service of the belts”—TI think that to be 
used on either tight and loose pulleys or 
cone pulleys is about as severe a duty as 
belts are called upon to perform. It would 


*(For lack of space we do not give the table, and 
it is not given are 
fairly drawn from it, what belt users 
want to know Eb 


needed, as the conclusions 


and give 
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be difficult to say, however, which of the 
two duties is the harder on belting, so that 
I do not think that we can look here for an 
answer to the question. 

Undoubtedly, horizontal belts will run 
under a lower tension than vertical, and in 
this respect the service of the cone belts 
was rather more severe than that of the 
others. 

It will be remembered, however, that 
when the machines were moved from the 
old shop to the new one in which this ex- 
periment was made, the tight and loose 
pulleys on the countershafts were all thrown 
away and far larger ones substituted for 
them. This was done because the shifting 
belts in the old shop were such a great 
source of trouble. They were there run 
under the same ‘‘ total load” as the cone 
belts, and owing to their inaccessibility un 
doubtedly wasted more time than the others. 
It would appear, therefore, that the direc 
tion in which the belts run does not seri 
ously affect their durability. 

In the sixth element—‘‘ the length of the 
belts” —the shifting belts unquestionabl; 
have an advantage, since they are one hal! 
longer than the cone belts; and it is safe to 
say that (other things being equal) the life 
of the belt should be greater as the belt in 
creases in length, up to, say, 50 feet. The 
small difference in the length of the belts 
however, would not at all account for the 
great superiority of the shifting belts, and 
this advantage, it would seem, must be 
much more than overbalanced by the fact 
that the shifting belts ran about twice as 
fast as the cone belts, and were always run- 
ning when the main line of shafting was 
moving. The fact that the shifting belts 
ran about twice as fast as the cone belts, 
and yet lasted so much longer and worked 
in every way so much more satisfactorily, 
shows that the relative speed of belts (at 
moderate speeds at any rate) has but little 
effect on their durability. 

It is, however, without doubt, in elements 
8 and 9 that we find the answer to our 
question, for while the two classes of belts 
were repeatedly tightened to the same ini- 
tial tension, 71 pounds per inch of width, 
or 239 pounds per square inch section, the 
shifting belts were, owing to their greater 
speed and width, subjected to a far lighter 
total load than their competitors, and to 
this fact their great superiority over the 
cone belts is undoubtedly due. 

The good effects of the lower ‘total 
load” to which the shifting belts were sub- 
jected can be clearly traced through several 
items in the table. The most important of 
these would seem to be item 48, showing the 
tension to which the belts had fallen when 
they required tightening. 

The averages in this item* (for the cone 
belts especially) show the exact point in the 
tension of the belts at which they were just 
able to do the work required of them, and 
it will be remembered that this point was in 
no way arbitrarily determined, but was 
fixed by each belt for itself by giving indi- 
cations that it was about to slip seriously. 
It should be noted that in the case of the 
shifting belts they rarely, if ever, slipped. 

They were taken up, in almost every 
case, because they had stretched so much 
that they began to flop and jump about to 
such an extent as to he in danger of damag- 
ing themselves. 

In examining items 46, 48, and 56, we 
note that it only took two and one-half 
months for the cone belts to fall from the 
initial tension of 71 pounds per square inch 
of width to 33 pounds, their slipping point, 
while the shifting belts were 22 months in 
falling from 71 pounds to a tension of 21 
pounds ; and undoubtedly, if the cone belts 
had been subjected to as light a total load 
as their competitors, they would have run 
equally long without requiring to be tight- 
ened. Another good effect of the light 
‘total load” on the shifting belts is seen in 
items 57 and 58, as they stretched ,';, of one 
per cent. before having to be tightened, 





* The writer did not appreciate the importance of 
this item when the experiment started. It was en- 
tered on the records merely as a matter of interest 
and witbout regard to its usefulness. 
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while the cone belts, which were subject to 
twice as great a total load, required tighten- 
ing after they had stretched ,4,; of one per 
cent. 

Summarizing the above, we may state 
that the total life of belting, cost of main- 
tenance and repairs, and the interruptions 
to manufacture caused by belts, are depend- 
ent upon (1) the ‘‘ total load” to which they 
are subjected, more than upon any other 
condition ; and that, in our judgment, the 
other’ conditions chiefly affecting the dura- 
bility of belting are : 

2) Whether the belts are spliced, or fast- 
ened with lacing or belt hooks. 

(3) Whether they are properly greased 
and kept clean and free from machinery oil. 

(4) The speed at which they are run. 

Having demonstrated the fact that the 
life, cost of maintenance, and the interrup- 
tions to manufacture are chiefly dependent 
upon the average total load to which belts 
are subjected, it becomes of the utmost im- 
portance for us to determine the maximum 
average ‘‘total load” per inch of width of 
belt compatible with economy. 

Before entering into the discussion of 
this matter, the writer wishes to state that 
he knows of no way in which this prob- 
lem can be solved with absolute certainty. 
The conclusions finally arrived at are de- 
pendent upon so many conditions that while 
they appear to be close to the truth, he 
holds himself ready to again modify his 
views on this subject, as he has several 
times in the past. One thing, however, is 
proved beyond a doubt by these experi- 
ments, namely, that the ordinary rules place 
belting under entirely too severe a ‘‘ total 
load.” 

Probably the most accurate way of arriv- 
ing at the average strain to which the belt- 
ing was subjected would have been a series 
of dynamometer tests on the machines. 
This, however, the writer has had no op- 
portunity of making. 

It would seem as though the effective 
pull of the belt on the rim of the pulley 
might be calculated by considering the 
tension of the cone belts at the time when 
they required tightening, in connection 
with their co-efficient of friction, and the 
well-known belt formule. 

However, in luoking through the careful 
experiments to determine the co-efficent of 
friction made by General Morin; Messrs. 

3riggs and Towne, of the Yale & Towne 
Manufacturing Co., Conn.; Messrs. Wilfred 
Lewis and J. S. Bancroft, for William Sel- 
lers & Co., of Philadelphia ; Prof. G. Lanza, 
of the Massachusetts Institute of Technol- 
ogy, and Mr. Edward Sawyer, of Boston, 
we see that the co-efficient of friction varies 
from 15 per cent. to 135 per cent., accord- 
ing to the nature and condition of pulleys 
and belts, the belt dressing, the amount of 
slip, and even the atmospheric conditions. 

And, again, the notable discovery of 
Messrs. Lewis and Bancroft (whose experi- 
ments, on the whole, appear to be the most 
carefully and thoroughly conducted), that 
the ‘‘sum of the tensions on both sides of 
the belt does not remain constant,” upsets 
all previous theoretical belting formule. 

When we consider these facts, it would 
seem doubtful whether any calculation on 
the subject would lead toreliable results. . . . 

In estimating the average tension in 
pounds per inch of width, as given in 52, 
we have concluded that since it required 
only two and one half months for the cone 
belts to fall in tension from 71 pounds to 33 
pounds, therefore the fall in the tension of 
the shifting belts from 71 pounds until the 
tension was in the neighborhood of 33 
pounds must also have been rapid. We 
note, however, that it required twenty-two 
months for the shifting belts to fall in ten- 
sion from 71 pounds to 22 pounds. It is 
safe to say, therefore, that during the 
greater part of this twenty. two months the 
tension of the shifting belts must have been 
below 33 pounds, and approaching, during 
this time, more and more slowly the lower 
limit of 21 pounds. 

On drawing a curve which approximately 
represents the fall in tension corresponding 
to the months of service, the average ten- 
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sion of shifting belts was seen to be about 28 
pounds per inch of width, while the corre- 
sponding figure for cone belts was believed 
to be about 46 pounds. 

Adding together the net working load 
and the average tension we arrive at the 
‘average total load” on the belts, 54 pounds 
per inch of width with shifting, and 111 
pounds with cone, belts. 

The various authorities which the writer 
has studied place the safe total load of belt- 
ing per square inch of section at from 290 
to 500 pounds per square inch of section. 
Generally speaking these authorities base 
their total load upon the tensile strength of 
leather, taking an arbitrary percentage of 
this tensile strength as their safe load. So 
far as I know they give no reason why they 
choose this particular fraction of the break- 
ing strength as their safe load, and there- 
fore their conclusions seem arbitrary and 
unsatisfactory. 

Since the shifting belts have proved them- 
selves so much more economical than their 
competitors, and since their economy is due 
to their lower ‘‘total load,” we see from 
items 54 and 55, that a total load of 111 
pounds per inch of width, or 358 pounds per 
square inch section of belts, is too great for 
economy; 54 pounds per inch width, or 174 
pounds per square inch section, being far 
more economical and satisfactory. 

Evidently then the most economical total 
load for belting must lie between 174 pounds 
and 357 pounds per square inch of section of 
belt. . = 2" 

The writer has recently had a most un- 
fortunate but interesting opportunity of 
comparing the ordinary rules for belting 
with the above rules. 

For three years past he has been engaged 
as general manager of a company in build- 
ing and organizing two large sulphite pulp 
mills, in which about 3,500 horse power is 
transmitted by belting, this power being 
transmitted in units varying from 1,000 
horse power to a belt down to a few horse- 
power per belt. The shafting runs night 
and day throughout the week from Sunday 
to Sunday, without a shut down. Through 
a misunderstanding during the absence of 
the writer at one of the mills, one half of 
the other mill, aggregating about 900 horse- 
power, was belted under the following rule, 
which is believed to be about an average of 
the ordinary belting practice: 

‘“‘A double leather belt, or six- to seven- 
ply rubber belt, will transmit 65 pounds 
pull per inch of width to the rim of the 
pulley.” 

The speed of the belting was from 5,000 
feet to 6,000 feet per minute. 

About one-third of the belting in the 
mill was leather, and two thirds rubber. 

On the return of the writer to the mill 
the second half of the mill was belted on the 
basis of 30 pounds pull perinch of width of 
double belt transmitted to the pulley, and 
a belt speed of 4,000 to 4,500 feet per min- 
ute. 

It is safe to say that the belting of the 
first half of this mill (ordinary rule) gave 
one hundred times as much trouble as that 
of the second half. In fact the belting 
proved to be the chief source of trouble and 
expense in running the first half of the mill, 
owing to the frequent interruptions to manu- 
facture caused by it; while that of the sec- 
ond half ran from the start with almost no 
trouble. 

This has proved to be a most emphatic 
though expensive confirmation of the re 
sults of the nine years’ experiment above 
described. 

The writer has adopted a speed of from 
4,000 to 4,500 feet per minute as the most 
economical belt speed for several reasons, 
one of which is that belting running above 
this speed has a great tendency to run in 
waves on the slack side, and flop about and 
oscillate from side to side of the pulleys, 


* 4 total load of 174 pounds 1s evidently lighter 
than is required for economy, since an examina 
tion of the records of the shitting belts shows that 
they ran on an average 22 months without requir- 
ing tightening, and that even at the end of this 
time they did not often slip on the pulleys, but 


were generally tightened on account of their flop. 
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and so cause rapid wear, this tendency be- 
ing greater and more dangerous as the width 
of the belt with relation to its thickness in- 
creases. 

The principal reason for adopting this 
speed, however, is that when the centrifu- 
gal force is taken into consideration, a 
total load of from 200 to- 225 pounds per 
square inch section gives a maximum of 
efficiency when the belt runs at 4,000 to 
4,500 feet per minute. 

In this connection I wish to call attention 
to the remarkable formula, developed by 
Mr. Wilfred Lewis for determining the 
maximum economical speed of belting cor- 
responding to given total load. 

The writer regards this as one of the few 
valuable belting formule deduced exclus- 
ively from theoretical considerations, and as 
its value appears to have been rather over- 
looked, he takes the liberty of quoting from 
Messrs. Lewis & Bancroft’s experiments, 
made for William Sellers & Co., as follows: 

‘* V = velocity of belt in feet per second. 

S = working strength of leather in 
pounds per square inch. 

“The velocity at which the maximum 
amount of power can be transmitted by 
any given belt is independent of its arc of 
contact and co efficient of friction, and de- 
pends only upon the working strength of 
the material and its specific gravity. 

‘From equation we obtain for the max- 
imum power of teather belts the condition: 

V= 4/288; 
and for any other material whose specific 
gravity is 7, we find 
. pe S 
ae 

If we insert in the above formula the to- 
tal load of 200 pounds, which the writer be- 
lieves to be most economical load, we have 
4,500 feet as the speed of maximum effi- 
ciency of the belt. 

(To be 
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LETTERS FROM PRACTICAL MEN. 





Piston Packing Rings. 
Editor American Machinist : 

The letter, headed as above, in your issue 
of December 14, 1893, from one of your old- 
est and ablest correspondents, demands 
that I shall at least answer his question. 

He (‘‘Bell Crank”) asks why I do not dis- 
tribute the metal in my rings to produce the 
required stiffness instead of securing the re- 


Fig. 12 


Fig. 13 


juired elasticity by deflection. In other 
words, he wants to know why I do not 
make my rings eccentric. ‘‘Bell Crank” has 
answered this question in part in the last 
paragraph but one of his letter, by saying: 
‘‘T am aware there are a number of good 
mechanics who use the parallel ring and 
think it just as good as any othershape.” I 
believe the ‘‘number” he speaks of is larger 
than the number of good mechanics who do 
not use the parallel ring, and I have not the 
presumption to suppose the majority of our 


mechanics are doing a foolish thing. Apro 
pos I quote from ‘‘Modern Locomotive 


Construction,” appearing in the AMERICAN 
Macgainist, June 11, 1887. ‘‘But from the 
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writer’s experience and upon careful in- 
quiry, he is led to believe that rings of unt- 
form depth throughout, as shown in Fig. 
216, will give as good satisfaction as that 
shown in Fig. 217.” (Fig. 217 is slightly 
eccentric. ) 

Giving my own experience in this line I 
will say that I have made and used and 
given as fair a trial as I knew how, to at 
least 100 eccentric rings in cylinders from 
6 to 36” diameter in the ten years previous 
to reading ‘‘Modern Locomotive Construc- 
tion.” I could find no advantages by their 
use, on the contrary they were objection- 
able on account of not wearing the groove 
in the piston parallel, neither would they 
remain of parallel width. If anything the 
eccentric ring is more liable to break than 
parallel rings are, and are also capable of 
doing more damage when they do break 
than the other variety. By my system I can 
make eccentric rings that will fit a circle as 
perfectly as the parallel ring can be made 
to do, but I do not think there would be any 
appreciable advantage to be gained by so 
doing, while there are objections, even if 
they are of no great moment. 

The cut accompanying ‘Bell Crank’s” 
letter is not proportioned in harmony with 
his figures. Itshould be as I have shown in 
Fig. 12, which is accurately full size for a 


2° cylinder, or 4 size for a 16’ cylinder, 


etc. Suppose we proportion a 16” ring 
from the figures ‘‘Bell Crank” gives. The 


thickness of the ring opposite the cut will 
be 8 X .06 = .48’". At 10 degrees from the 
cut it will be .48 A197 .0945". Less 
than .1’ may appear pretty thin for a 16” 
ring at 10 degrees back from the cut, but it 
is still over three times too thick to form a 
perfect circle under deflection. I have made 
16° rings as thin as }’at the cut. Iam 
sure that less than that is impracticable. 
When making eccentric rings my practice 
was to make the part at the cut one-half the 
thickness of that opposite to it. 

The formula given by ‘‘Bell Crank” for 
determining the thickness of the ring is 
O. K. and ought to be (with some slight 
modification) adopted as a standard for 
The modification I 
speak of would be to decrease the constant 
(.06) gradually for rings above 20” diameter 
in order to make allowance for this increased 
width and preserve more nearly a uniform 
radial pressure, which ‘‘Bell Crank” says 
should be 14 pounds per square inch when 
the ring is new. If ‘Bell Crank” will 
“strike an average” between the thinness of 
his rings at the cut and the thickness of his 
pressure and divide it by 2, he will have 
both right. Just how he would 
have a 16’ ring stand up under a load of 
224 pounds he has failed to mention. The 
youngest apprentice who reads the AMERI- 
CAN MACHINIST would sooner ‘‘attempt to 
raise water a hundred feet by a simple vacu- 
um” than to expect a 16” packing ring 1’ 
wide and 4” thick opposite the cut to sup- 
port, by itselasticity, a uniform load of 224 
pounds, 

As it may be easily and briefly done it 
will not be amiss to calculate the deflections 
that such a load will produce in such a ring 
and then to calculate its strength. As ‘Bell 
Crank” says we may assume half the ring 
to be a beam fixed at one end and uniformly 
loaded as is shown in Fig. 13. 
for deflections in 
d , - L , in which / 


4 


square parallel rings. 


nearer 


The formula 


such beams and loads is 


deflection in inch- 


es, | length of beam in inches, W load 
modulus of elasticity, / 
moment of inertia. We will suppose our 
long, 1" wide, and 48’ 


16° 224 


in pounds, /’ 


ring-beam to be 16 


deep. Then / 
17,000,000 « 1 & .488 
12 
4 096 22 bie pas 
4,006 > : A ae I'he 


17,000,000 * .009216 
other half ring would deflect as much more, 
so we shall have a spring at the cut of near- 
ly 14”. ‘‘Bell Crank” makes an ec- 
centric ring we must taper our beam ag 
¢iown by the dotted line in Fig. 13. A 
beam so shaped will support the same load 
as a parallel beam, but the deflection will be 
twice as great, or nearly 3” 


Then as 


for a double 





6 


beam. 
about 4 times. 





This, of course, is too much by 
To determine the strength 
of a beam shown in Fig. 13 the formula is 


w= 2 Ae h® 


, in which W = the weight 
the beam will support with safety, A = co- 
efficient for cast-iron = 150, ) = breadth of 
beam in inches, i = height of beam in 
inches, 7 = length of beam in feet. Thus 
2x 150 x1 x .48* 
a 
a safe load and is about one-fourth the ulti- 
mate breaking load. It is also less than 
one-fourth the load ‘‘Bell Crank’ recom- 
mends. I think 25 pounds total load on a 
parallel ring 16’ diameter, 4” square, will 
be found ample to make it steam-tight, es- 
pecially if its surfaces are ground smooth 
and true as they are by my method of manu- 
facture. 

I am glad to have ‘your readers criticise 
my rings, but I hopethey will in the future 
confine themselves to the discussion of 
facts, rather than expressing their opinions 
as facts, or that they furnish ample proof 
that their opinions are well grounded, if 
facts are not obtainable. 

Youngstown, O. 


_ = 52 pounds. This is 


J. H. DUNBAR. 


When the Coal Gives Out, 
Editor American Machinist : 

‘* Where will we get our power when the 
coal gives out?” has been the theme of 
many articles and much discussion. While 
there is no immediate danger of the coal 
supply, the chief source of light, heat and 
power, being exhausted, the high price at 
which it is sold makes us wish we were not 
at the mercy of a monopoly. As power, 
light and heat are convertible, it follows 
that if we had an unlimited amount of 
power, we could easily produce all the heat 
and light necessary for our existence ; but 
very little heat compared with that required 
for manufacturing purposes is required for 
our health and comfort, and that could 
easily be furnished had we an abundance of 
power. There is plenty going to waste in 
the winds, tides and waterfalls, which will, 
no doubt, be utilized more or less in the 
future. Several schemes have been sug- 
gested for utilizing the energy of the tides, 
but we believe that no great amount of 
power has been obtained in this way. At 
present part of the Niagara is being har- 
nessed, and will, no doubt, furnish plenty 
of power to those who can pay for it within 
a distance of economical transmission. It 
seems that nature’s forces are going to 
waste for lack of economical ways of con- 
trolling them. It has been suggested that 
when the coal gives out we can utilize the 
heat of the sun, but the sun is millions of 
miles away, while within three or four 
miles from every city in the world there is 
sufficient heat to furnish all the power 
needed, and much to spare, while within 
six miles we could get a temperature of 
melting lead, and at twenty-five the ele- 
ments would melt with fervent heat. The 
direction from these cities would, of course, 
be toward the center of the earth. Although 
the temperature increases faster in some 
parts of the world than in others, the aver- 
age is about 1° F. for every 50 to 60 feet in 
depth. The average temperature of such 
cities as New York, Chicago or Cleveland 
is about 50° F. The temperature of steam 
at 100 pounds is about 325° F. or 275° F. 
hotter than the average temperature on the 
surface in this latitude. Now, 60 feet x 
275 = 16,500 feet, the depth necessary to go 
to get atemperature of 325°. If we could 
bore or drill a hole into the earth this depth, 
we would get sufficient heat from nature to 
take the place of the coal now used. To 
utilize this heat we could transmit it to 
water, and use the steam for power at the 
surface. By drilling a hole and incasing 
same with tubing of proper strength, we 
would have a vertical boiler, say three miles 
high, of proper diameter for the horse- 
power required. This boiler would have a 
temperature at the lower end of 325, at 
the middle of 200, and would have heating 
surface about 4 of its length, and cooling 
surface the rest, which, of course, would 
have to be well insulated. It could be fed 
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from the top, and the water line carried 
almost anywhere without danger. Such a 
scheme seems a little chimerical, yet when 
we contemplate the amount of heat we 
have every reason to believe exists so short 
a distance below us, and when we think of 
the many millions spent each year for fuel 
to keep the wheels of toil in motion, is it 
any wonder we should contemplate utiliz- 
ing these wasting forces? Horizontal tun- 
nels have been drilled through mountains, 
railroads are built to transmit coal thousands 
of miles, pipes have been laid to conduct 
natural oil and gas long distances, yet but a 
few miles into the earth there are furnaces 
whose fires never go out, but, were they 
accessible and controlled, would furnish 
unlimited wealth to our nation. Whoever 
attempts to penetrate the bowels of mother 
earth in quest of the higher temperature, 
will have a definite and tangible goal, of 
which he will become more cognizant as he 
approaches it. If any one were assured 
that unlimited gold was to be found 20,000 
feet below, the writer has no doubt there 
would be many companies organized for 
reaching it, even though they had to pro- 
vide refrigerating apparatus to assist them 
to obtain such a depth. Yet unlimited heat 
within our control should be more of an 
incentive to dig or bore. If, before reach- 
ing the depth desired, we should strike gas, 
oil or a gushing geyser, either would be con- 
vertible into the object of our research. 
There are flowing springs in Montana of a 
temperature of 212° F. at the surface, and 
even the most skeptical must believe in the 
heat below us, but the problem is to utilize 
it. Great might be the obstacles to over- 
come, but consider what we would accom- 
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Long vs. Short Connections to Indi- 


cator, 
Editor American Machinist : 

In your issue of December 28th is a letter 
from ‘‘ M. E.,” who, in commenting on Mr. 
Willis’ experiments, says that it represents, 
so far as he is aware, the first attempt to de- 
fend the use of long and indirect connec- 
tions. 

These long connections have been de- 
fended for years, both with theory and ex- 
periments ; but in most cases where no dif- 
ference is shown there is so much lead given 
that the difference would not be shown on 
the cards, and in others the cards are from 
engines with high rotative speed, and these, 
too, generally have some lead. The writer 
at one time had a number of sets of cards 
from a 28x60" engine at 53 revolutions 
that showed the difference, but gave them 
away to show those interested. 

The writer was met last week with the 
request that a new cylinder be fitted up 
with angle valves, pipes, and a three-way 
cock, and when he remonstrated was met 
with the statement that no one yet had been 
uble to show any difference between long 
pipes and valves and short pipes. For a 


busy man life is too short and time too 
valuable to go through a long demonstra- 
tion and fitting up to make experiments 
with the two types, and so the long pipe 





man usually gets the best of the argument, 
and that position becomes intrenched and in 
time seems impregnable. 

With this are tracings from two sets of 
cards taken from a cylinder 20x48, 57 revo- 
lutions, the pipes fitted up so that one indi- 
cator could be put on close to the cylinder 
at each end, and an indicator at a tee in the 
center as usual with side pipes. 

No. 1 is from indicator close to cylinder, 


and No. 2 from the tee at center of cylinder. | 


In the original cards, the amount or 
weight of steam called for in No. 1 is 2,334 
pounds, and in No. 2 2,558 pounds. Of 
course, the engine was taking the same 
amount in each case. The amount of lead 
in each will also be noticed. 

These cards were taken by Mr. Davis, 
chief engineer of the Lancaster Mills, and 
published in the Manufacturers’ Gazette. 

“M. E.” is of the opinion that no steam 
flow occurs in the pipe, but that there is 
condensation ; but condensation would lead 
to some steam flow to compensate for the 
condensation. Steam either flows in and 
out of the pipe or it does not, If it flows 
there is friction; if not, there is no condensa- 
tion. 

Mr. Willis’ experiments may prove that 
the long pipe is sufficiently accurate for his 
work on that particular engine, but it alone 
would be hardly safe for universal applica- 
tion. 

An experimentalist fitted up a small ver- 
tical engine so that cylinder oils could be 
tested. It isa very neat and ingenious de- 
vice, and experiments with it show that it 
makes very little difference what grade of 
cylinder oil is used on that particular en- 
gine even when the packing rings are set 
out so as to produce excessive friction. 

The writer had charge of a set of engines 
that were not run under the same conditions 
as the experimental engine. 

An oil agent appeared, as sometimes 
happens, and he had a straight mineral oil 
that he would warrant, and wanted to leave 
a barrel to be paid for on approval. After 
a trial the oil was not approved and the 
agent was anxious to have the little experi- 
mental engine’s record taken as proof that 
his oil was all that could be asked for. This, 
however, was not done, and in about a year 
he came around again and said he had some 
good compounded oil that was all right. 
When asked about the experiments that he 
had attached so much importance to, he 
said that time had shown them to be of no 
value. That relying on them had cost his 
company a great deal of money, lost them 
custom, and also cost their customers 
money, and he considered the experiments 
alluded to of no practical value, but very 
liable to mislead people. 

Some years since the United States paid a 
large sum of money for experiments that 
showed that using steam expansively was a 
fallacy. 

At the same time practical Mr. Corliss was 
putting in automatic engines and taking his 
pay in fuel saved over non-expansive ma- 
chines. 

There have been many experiments that 
have brought up interesting points, and 
show all right in certain localities, or under 
conditions that then exist, but, being ac- 
cepted as authority, have cost manufacturers 
many thousands of dollars. 

Their object is to show up lots of hum- 
bugs that creep in, but care should be taken 
that something else that costs more does not 
take its place. W. E. CRANE. 

Waterbury, Ct. 


To Prevent Spontaneous Combustion 
of Coal, 
Editor American Machinist: 

Noting in a recent issue of the Jndustrial 
News an account of an address on the 
** Spontaneous Combustion of Coal,” by C. 
J. H. Woodbury, would say that I do not 
at present know what preventive measures 
are usually adopted, or how far, if any, a 
plan proposed by myself many years ago is 
in use. It consisted of channels of rough 
boards laid among coal or grain when load- 
ing boats, like drain tiles on land, serving 
both for ventilation and, in case of fire, 
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ducts for carrying water to the very core of 
the mass. Now that light steel pipes may 
be had, these in about 6-feet lengths might 
be used, one end of each enlarged for vdmis 
sion of small end of next, to prevent much 
unalignment, but loose enough to permit 
vent for air, gas or water at each joint. 
J. W. PAYLER. 


Milling Machine Feeds—Finishing 
Tools, 
Editor American Machinist : 

It is doubtful if anything I can say will 
throw light on the milling machine ques- 
tion now being so fully discussed. I do 
not believe there is enough in reversing the 
motion of the cutter to justify the ex 
penditure of much time, or money, in de- 
vising means to hold up backlash. 

Professor Sweet rightly says, in his con- 
tribution of December 2ist, that other 
yielding parts of the ordinary machine will 
prove troublesome. 

It is evident that anything which causes 
a cutting tool to spring away from its work 
benefits the finish, especially when the cut 
is heavy. If the end justified the means, 
we might about as well advocate reversing 
the cut on a shaper or planer, by simply 
turning the tool around, and change the 
motions of the apron and the bed or ram. 
We can counteract the downward spring of 
the tool holder on the planer, by the use of 
a goose-neck tool like Fig. 1, and so take a 
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wide or heavy cut without chattering. The 
principle here involved is clear, we think, 
to every experienced machinist. It is ex- 
emplified in the action of a pencil on a 
slate, as is sometimes practiced by the idle 
school boy—when dragged, the pencil will 
make a smooth line, but when pushed, pro- 
duces only dots, and makes more noise than 
marks. 

As one contributor has said, ‘‘ The spindle 
of a milling machine is the weak link,” so 
we may say of the planer rail, as usually 
made. The slightest amount of torsion 
here must affect the quality of the work 
performed. Hence the necessity of greater 
width and depth to this piece. The same 
defect exists in boring-mill rails, but the 
extension of the boring bar below the 
saddle subserves the purpose of the goose- 
necked tool in counteracting the downward 
spring of the rail and its belongings. 

Toere are many kinds of work which 
often baftle the machinist’s art, when he 
attempts to prevent chattering, and it is 
only the careful observer who can apply 
remedies suited to the various forms of cut- 
ters and different kinds of machine tools. 
A common form of lathe and planer tool is 
shown in Fig. 2. This tool is shaped to 
cut in the direction of the arrow, which is 
proper fora heavy cut, but for finishing, a 
much smoother cut will be secured by feed- 
ing in the opposite direction, especially 
when used on the shaper or planer. Indeed 
this principle may be carried further by 
giving a tool the form shown in Fig. 8, 
which is strictly a finishing tool, and when 
properly formed will finish a surface per- 
fectly, even on steel. The edge view A is one 
seen from the front of the machine, and in 
the case of a planer the tool is fed in the 
direction of the arrow. To those who have 
never used this kind of a tool, its action 
may not be fully comprehended; to such 
the smoothness of its cut will be surprising. 
The extreme bearing point d should be 
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flattened nearly straight by the use of an 
oil stone. Slight clearance is given in. the 
direction of the corner c, and in setting the 
tool the top should be slightly leaned in the 
direction of the arrow, carrying out the 
idea suggested by the slate pencil illustra- 
tion. To get the best results, oil or water 
must be used with this tool. ‘‘ Quirk.” 


Cutting Spiral Teeth. 
Editor American Machinist : 

In your issue of January 4th, answer to 
ii. W., Question No. 6, if line of feed mo- 
tion is at ri¢ht angles to cutter arbor, the 
cutter in question could be cut by using a 
60 degree end mill as per pencil sketch en- 


a5 == 


closed herewith, in which ( is the blank to 

be cut, and ¢ the stem cutter, which as will 

be seen is so set that one of its sides is on a 

radial line drawn from the center of the 

blank. J. M. Lyncu. 
Hyde Park, Mass. 


What Makes the Holesin the Castings? 
Editor American Machinist : 

In making castiron boilers for heating 
purposes we run the iron about 4 inch thick 
around a large core which is afterward 
rapped out. We have recently had much 
trouble with something like blow holes in 
the top plates of the boilers. These holes 
do not usually go all the way through the 
plates, but are from 3" to 1° across and 
about }” deep, leaving about }” of solid iron 
between the hole and the core with a very 
thin film of iron above the holes next the 
sand incope. Our cores are dry, and both 
cores and molds thoroughly vented. 

We have made hundreds of these boilers 
and experienced very little trouble from this 
cause until lately. Our foundry foreman 
thinks the trouble is due to the quality of 
pig iron we are using, and finds many simi- 
lar holes in the pigs when we break them. 
But the manufacturers of the iron say that 
they know of no condition of pig-iron that 
would cause such defects in our castings. 

Now we trust you or your readers to in- 
form us if it is possible for the defects de- 
scribed to arise from the quality of pig- 
iron we use, or may it come from improper 
melting or pouring, or must we necessarily 
look for the cause in our cores or molds ? 

W. H. DRAKE. 
|Some of our readers may be able to give 
the desired information, in which case we 
shall be glad to publish it.—Ep. | 


Strength of Beams, 
Editor American Machinist: 

In your issue of the 4th, E. D. Mackintosh 
criticises the general formula, ¥ = : 
in one of its applications, and in doing so 
falls into one or two errors. In the first 
place the formula does not assume that the 
tensile and compressive strengt/s are the same, 
but that the stress is proportional to the 
strain throughout the section, or, in other 
words, that the ¢/asticity is the same in ten 
sion as in compression, and this, I believe, 
is found to be approximately the case with 
most metals used by the engineer. 

In the second place Mr. Mackintosh is in 
error in reasoning from a case of ‘‘a single 
layer of fibers”—which for the assumption 
to hold good must be /nfinitely thin—to 
flanges of finite thickness, and that to leave 
out the we) quite alters the character of the 
beam, although it does not render the for- 
mula inapplicable, as will be seen by a cor- 
rect application of it. 

If we suppose each flange of the beam to 


8S [- 





AMERICAN 


be thinned down indefinitely to a single 
layer of fibers if you like, but its breadth 
increased so as to keep the areas of the 
flanges the same and keeping the total 
depth the same the formula will apply thus 
w = 8X 15,000 x 24.75 _ 3 998 
168 X 4.5 
and W — 8 X 3,333.83 x 24.75 _ 3,928, 
168 x 1 

The moment of inertia being 24.75, and the 
central gravity at 4.5” and 1’ respectively 
from the top and bottom. 

Thus we get the equality of strength 
which E. D. Mackintosh correctly antici- 
pates, and we get it by the application of 
the formula under discussion. 

Again Mr. Mackintosh is in error in stat- 
ing that the neutral axis is at the middle of 
the depth of the beam. The neutral axis is 
that layer of fibers in the depth of the beam 
that is neutral to tension and compression, 
the layers on one side of it being subject to 
tensile force, gradually increasing from 0 to 
a maximum at the surface of the beam, the 
layers on the other side being subject in like 
manner to compressive force, consequently 
two flanges without a web, if they can be 
called a ‘‘beam,” cannot strictly be said to 
have a neutral axis. They can have a center 
of gravity though in the extended meaning 
of the term, and the line through this center 
of gravity is the one about which to take the 
moment of inertia. 

Some of the terms used by Mr. Mackin- 
tosh are somewhat misleading. The formula 
gives not the strengths of the flanges indi- 
vidually, but of the beam as a whole, and 
the two values obtained are alternative ones, 
the smaller of the two being the correct one 
to take, the other in this case involving too 
high a tensile stress because the two stresses 
are not called up in proportion to their 
breaking limits in this particular section of 
beam. That beam is the more economical in 
material which has its flangesso proportioned 
as to give the results of the two equations 
the same because then the full strengths of 
the most remote fibers are called up in both 
tension and compression. 

I do not propose to take up more of your 
space but would suggest, if the above is 
not sufficient to change the direction in 
which Mr. Mackintosh sees the formula, that 
he begin his study of the formula afresh 
from the beginning, first throwing away all 
preconceived notions. F. GARSIDE. 

Toronto, Ont. 
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Chuck for Holding Milling Cutters. 





Mr. William H. Owen, of the Owen Ma- 
chine Tool Co., Springfield, O., informs us 
that he finds a great deal of satisfaction in 
the use of a chuck for holding stem cutters 
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that cutters may be made with simple 
straight shanks, and they are very easily 
put into the machine or taken from it, the 
fit of the shanks being such as to enable 
them to be readily pulled out by the fingers 
when the nut is loosened. This of itself is 
a decided advantage over the arrangement 
which requires that a collet shall first be 
drifted out of the spindle, and then the cut- 
ter drifted out of the collet by another drift. 
The sketch is not made to scale but shows 
the principle of construction. It is best to 
make the square thread clear top and bot- 
tom, so that the nut can be centered by the 
end of the chuck body. 
SS 
American Manufacturers at Fault, 





We find in a recent consular report the 
following written by James II. Smith, 
“Commercial Agent,” and dated Mayence, 
September 20, 1893: 

‘The leading dealer in hardware in May- 
ence, on whom I called when about prepar- 
ing my report on packing goods for export, 
says that he obtains such American articles 
as he handles from the Hamburg agents of 
New York export houses, though he has 
from time to time made direct importations. 
With respect to the manner in which his 
goods have always been packed, he has no 
criticisms tomake; but he is very severe in his 
remarks on the manner in which American 
manufacturers do business with foreigners. 
He claims that he has time and time again 
made efforts to deal directly with American 
manufacturers, with a view to introducing 
their goods here; but they turn his letters 
over to exporting houses—not specialists, 
but dealing in all kinds of goods—and with 
such people he does not want to have any- 
thing todo. Whenhe writes to a manufact- 
urer and receives his reply through an ex- 
porting house, he simply throws the letter 
into his waste basket without paying any 
attention to it. What he wants is direct 
dealing with the manufacturer. The meth- 
od of business complained of, he claims, 
works injury to American trade, and is not 
a course which should be pursued toward 
such a highly developed industrial and com- 
mercial State as Germany. American manu- 
facturers of iron goods and agricultural 
implements should, he says, if they want to 
do business in Germany, establish an agen- 
cy in Germany and put a thorough-going, 
reliable man in charge of it, and not leave 
the introduction and sale of their articles to 
men who handle a most heterogeneousassort- 
ment of goods. Only first-class goods 
should be sent over. He alleges that agri- 
cultural implements from the United States 
have been very much discredited in the past 
by inferior goods (imitations) being placed 
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CHUCK FOR HOLDING MILLING CUTTERS. 


in the milling machine, which is made 
about as shown in the accompanying 
sketch, which shows it as made for the 


Brown & Sharpe universal machine. 

The shank of this chuck fits the taper 
hole in the spindle and an enlargement of it 
just outside the spindle has cut upon it a 
short square thread. The outer extremity 
of the chuck is then tapered as shown, and 
is bored true for the reception of the 
shanks of the cutters which are cylindrical 
and flatted at the end to enter the slot at the 
back for driving. The tapered portion of 
the chuck is then split in three places as 
shown and so can be clamped upon the 
shank of a cutter by tightening the nut 
upon the outside which has a knurled ring 
upon it and holes for a spanner wrench, 
which, however, is seldom or never used, as 
the hand applied to the knurled collar is or- 
dinarily sufficient to thold the cutter se- 
curely. 

This certainly makes a very neat arrange- 
ment, and amongst its other advantages are 


on the German market and he intimated 
that the genuine articles, on account of their 
price, have not much show beside the coun- 
terfeits.” 
ee 
Monthly Meeting of Mechanical En- 
gineers. 





DEVELOPMENT OF STATIONARY ENGINES, 
The first monthly meeting of mechanical 
engineers for the discussion of selected topics 
took place at the rooms of the American So- 
ciety of Mechanical Engineers, 12 West 31st 
street, New York, on Wednesday evening, 
January 10th. There was a very good at- 
tendance, and much interest was shown. 
Mr. M. N. Forney, of the Committee, who 
has been doing the lion’s share of the work 
in getting things in order and notifying, by 
mail, more than sixteen hundred members, 
made a brief opening address in which he 
referred to the origin of the movement for 
monthly meetings, detailed briefly the plan 
it was proposed to follow, and read a num- 
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ber of the many letters that had been re- 
ceived favoring the holding of such meet- 
ings. 

Mr. C. W. Hunt was then called to the 
Chair, and the discussion of the following 
subject entered upon, according to the 
plan provided one member being called upon 
to open the discussion, being accorded, for 
that purpose, and expected to occupy more 
time than that accorded to members follow- 
ing: 
DEVELOPMENT OF STATIONARY ENGINES AS 

ILLUSTRATED BY THOSE EXHIBITED AT 

THE COLUMBIAN EXHIBITION IN CHICAGO. 

Mr. F. F. Hemenway—Expression to 
the effect that very little that was new in 
the way of steam engines was to be seen 
at the Columbian Exposition is common 
amongst steam engineers. Nothing is more 
natural than this, coming, as it does, from 
men who are rather intensely interested in 
knowing what is going on day by day in 
the world of steam engineering, with the 
facilities for obtaining information that exist 
at the present time. 

Contemplation of the fact that fifty years’ 
effort had succeeded in increasing the 
economy of the steam engine, as shown by 
the performance of the best pumping en- 
gines, only to the extent of 20 to 25 per cent., 
and this through greatly increased steam 
pressure, compounding and presumably bet- 
ter boiler practice, was hardly calculated to 
lead one to expect anything very revolu- 
tionary in steam engine practice as exempli- 
fied at Chicago. It has been pointed out, 
time and again during the past twenty years, 
that nothing short of actual revolution 
could bring about more than a compara- 
tively small advance in the economy with 
which steam was and is being used in the 
best examples of the steam engine. The 
possibilities of making a better machine of 
the steam engine, and gathering up saving 
in heat in small increments is all that has 
really been left fora good many years, if we 
consider the very best examples in the use 
of steam for doing mechanical work. But 
looked at in another way there has been and 
still isa great field forimprovement ; a field in 
which much progress has been made during 
the past twenty years, and in which there is 
still much room for progress. Not perhaps 
much ground that has not been worked ina 
way, but ground that can be better worked. 
W hat is referred to is the general application 
of that knowledge and skill in construction 
and operation that is evidenced in the re- 
sults obtained in special and rare instances. 
That is to say the working along towards a 
universal performance of steam engines 
that shall approximate the best known per- 
formance instead of being several times 
inferior. If there was nothing startling in 
steam engineering seen at Chicago, nothing 
that indicated impending inversion, which 
must be admitted, it would be wrong to 
conclude that there was nothing there that 
stood for progress, progress on the only 
open line, that last referred to; wrong to 
conclude that the world is not getting wiser 
in matters pertaining to steam engine con- 
struction and operation, just as it is in most 
other things, not by stepping over moun- 
tains, but by the laborious process of going 
around them, or through them. 

To note progress, comparison must be 
made, and it is rather convenient, as well as 
common in this country to refer mechanical 
progress to the Centennial Exhibition. The 
interval between the Centennial and the 
Columbian Ex positions—nearly twenty years 
—seems long enough for the purpose of 
fair comparison. Generally speaking, the 
steam engine of 1893 will be found to be 
a better machine than that of 1876, made 
so by gradual advances, scarcely noticeable 
in some, and prominently so in other types, 

It is a difficulty which every one has ex- 
perienced, that of confining progress to time 
limits, exact, or even approximately so. 
Somebody is rather certain to show on some 
sort of authority or other—perhaps the very 
best—that you are badly out as to dates. 
What is believed by ordinary mortals to be 
new is very frequently shown by those 
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AMERIC 
Premiums on Naval Vessels. 


The interesting statement comes from San 
Francisco that an error of 12 pounds has 
been proven to exist in the Navy depart- 
ment steam gauges used in testing the 
‘*‘ Monterey ” and the ‘‘ Olympia,” cruisers 
built by the Union Iron Works, of San 
Francisco, which works suffered pecuniarily 
on account of an apparent deficiency in the 
machinery of the first-named vessel, repre- 
sented by 12 pounds boiler pressure. When 
just the same deficiency was shown in the 
second vessel suspicion was aroused, and 
the Mare Island Navy Yard gauges ex- 
amined. 

Of course there can be but one fair and 
honorable way of dealing with such a case, 
and that is to fully reimburse the Union Iron 
Works, even if a special law of Congress 
be required for the purpose; and in the 
meantime it would be very interesting to 
know just how the Government gauges 
came to be so much in error at a time when 
so much depended upon their being right. 


It so happens that contemporarily with 
this discovery some little stir is being made 
about the matter of premiums paid by the 
Government to contractors for performances 
of vessels beyond contract requirements in 
respect either to horse-power or speed ; 
being charged that things are so arranged 
between the officers of the Navy and the con- 
tractors that large premiums can be readily 
earned. 

There are, of course, a hundred ways in 
which engineers of the Navy department, 
so disposed, could arrange things so that 
certain favored contractors might know in 
advance that a large premium was to be 
earned on any given vessel, but we think 
if those who are charging such things 
against officers of the Navy were somewhat 
better acquainted with the methods of the 
department and with its personnel they 
would know that such a charge is about 
the last one likely to have any truth what- 
ever in it. 


The Use of the 
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Indicator on the Loco- 
motive. 





A well and favorably known engineer, 
now dead, but at the time and for many years 
previous connected with locomotive building, 
expressed the opinion a few years since that 
the steam engine indicator had done nothing 
in the way of helping in the improvement 
of the locomotive engine. Without, now, 
questioning the absolute correctness of the 
statement at the time it was made, it will 
be readily admitted that even up to the 
present time the indicator has played very 
little part in locomotive engineering. There 
is reason why the indicator should have been 
of less practical utility in the instance of the 
locomotive than in that of almost any other 
type of steam engine. With the locomotive 
the chief consideration is the ability to get the 
heaviest train over the road on time, and this 
is, in the main, concluded by the possibility of 
the boiler in the way of furnishing steam. 
In changes that are made in the locomotive 
from time to time this limit of the boiler 
alwaysstands as a reference; if there is freer 
steaming under given conditions the change 
is good, and vic The coal burned 
has been, and in most instances still is, a 
matter of secondary and small considera- 
tion. 

Then, again, special facilities for experi- 
menting, always with the boiler as the chief 
point of reference, exist in the instance of 
the locomotive. There is the shop handy, 
and not much talk or any great amount of 
consideration if the experiment proves to 
be a failure. Experiment is, in part, what 
the shop is for. 

Another thing that has prevented the gen 
eral use of the indicator on the locomotive 
is that it is not so convenient to use it there 
as it is on other engines. It might be 
thought that this consideration would not 
have much weight, but there is no doubt it 
has been largely instrumental in prevent- 
ing anything like its common employment. 

As opposed to all this, in large manufact 
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uring plants, there is usually an abundance 
of boiler power, or at least room for it, be- 
sides which the operation of the engine does 
not affect the steam making capacity of tHe 
plant in any way. There being no lack of 
boiler capacity the ability to keep steam is 
not in reference; at least it should not be, 
and generally is not. The coal pile is the 
objective point, and there is ample time to 
connect its rate of disappearance with differ- 
ent forms the diagram has been made to as- 
sume, the facilities for determining the ex- 
act coal consumption day by day, of course, 
making the comparison easy. 

The matter of using the indicator regular- 
ly in the instance of the stationary engine 
is, as intimated, not only comparatively 
simple, but in large manufacturing plants 
it is expected that the engineer will make 
frequent use of it. So common has this be- 
come that no engineer canexpect to be put in 
charge of a steam plant of much magnitude 
unless he is able to use the indicator under- 
standingly. This for obvious reasons is 
not, nor can be, the case with locomotive 
engineers. 

The ease with which the indicator can be 
used inthe instance of stationary engines 
has led to a comprehensive study of engine 
performance in connection with the charac- 
ter of the diagram not only by engineers, 
but by builders of such engines. The en- 
gineer finds the cylinder of the new engine 
already tapped for the application of the 
indicator, and the builder encouraging its 
use; the latter has profited and proposes to 
profit by it. It is possible that builders of 
locomotive engines sometimes encourage the 
use of the indicator, but we never heard of 
aninstance. They have never profited to 
any extent by its use, and do not see why 
they should. There has not been the same 
incentive to do so that there is in the in- 
stance of the builders of stationary engines 
who cannot meet the requirements by 
scheming for a little greater boiler capacity. 

Quite recently, however, the use of the in- 
dicator has gained ground in railroad prac- 
tice, and the use of compound locomotives 
is likely to help to bring it into more general 
use. Thereis a desire to get at the condi- 
tions existing inside the first and second 
cylinders, respectively, that will help if 
nothing else will. These conditions cannot 
be surmised so satisfactorily as with the 
simple engine, and curiosity, if nothing 
else, will prompt the use of the indicator 
for the purpose of determination. 

aS 
Abuse of the A. S. M. E. 


The Railway Review takes up the cry 
against the American Society of Mechanical 
Engineers, on account of its refusal to make 
tests of compound and simple locomotives, 
virtually charging that the society has acted 
in bad faith in the matter, because the soci 
ety has failed to do as two of its members 
had thought it would do. 

Because the society has simply adhered to 
its uniform practice in regard to such mat 
ters, by refusing to attempt to officially set- 
tle the relative efficiency of compound and 
simple locomotives, we are informed by The 
Ratliay Review that ‘‘ Either the members 
are utterly ignorant of the subject with 
which they are dealing or are narrow-mind- 
ed to a degree which is incomprehensible.” 
We are further warned that ‘‘ This action of 
American Society of Mechanical Engineers, 
together with its treatment of railroad sub- 
jects generally, will eventually lead to the 
railroad members dropping out or taking no 
active interest in the conduct of its affairs.” 

The absurdity of this has been shown in ad- 
vance by our article printed week before last, 
and itis only necessary to ask our somewhat 
hysterical contemporary whether in its opin- 
ion the men specially interested in station- 
ary engines are not also likely to drop out 
because the society has not attempted to de- 
cide the relative merits of simple and com- 
pound stationary engines; whether the 
boiler men will drop out because the society 
has not decided whether shell or water tube 
boilers are best; whether the machine tool 


men will drop out because the society has 
not attempted to decide whether milling 
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machines or planers are most economical for 
producing plane surfaces on iron? 

The more our railroad contemporaries 
attempt to show up the shortcomings of the 
A. 8. M. E. in this matter, the more appar 
ent it becomes that the society has made a 
wise decision in declining te attempt to 
settle a matter which can, after all, be set- 
tled only by the roads themselves, assisted 
by such data and information as may be 
made available by the recorded experience 
of others as presented before the various 
societies and there discussed. 

a ene 
Literary Notes. 


CONTINUOUS-CURRENT DYNAMOS AND MO- 
TORS, Their Theory, Design and Testing. With 
Sections on Indicator Diagrams, Properties of 
Saturated Steam, Belting Calculations, ete. An 
Elementary Treatise for Students. By Frank P 
Cox, B.S. 

This work gives the theory and design of 
continuous: current dynamos and motors as 
understood and practiced in the designing 
room, and the methods described are those of 
the factory testing room. The descriptions 
of different machines and systems are ex- 
cluded, but we know of no work in which 
the general principles of current-induction, 
theory and design of dynamos are stated 
and demonstrated in a clearer manner. The 
work is intended for students, but the prac- 
tical side of the various questions treated, 
which has never been lost sight of, makes 
the book extremely valuable to the practical 
man and designer also. 

The first four chapters consist of a brief 
review of the electrical units and the gen- 
eral principles of the machines, and may be 
considered as an introduction to the subse- 
quent portions; the higher branches of 
mathematics are avoided, as elsewhere a 
knowledge only of algebra and the elements 
of geometry is assumed. Chapter V. is on 
calculations pertaining to magnetic circuit ; 
Chapter VI. treats on the theory of wind- 
ings, losses, etc., and Chapter VII. of the 
special points to be observed in motor de- 
signing. In Chapters VIII., IX. and X., 
the application to the desiga of armatures, 
field maguets and motors of the principles 
developed in the preceding chapters is ex- 
plained by reference to numerical problems 
selected so as to cover as broad a field as 
possible, and show in what manner to make 
the various compromises always necessary 
in practical designing. In Chapters XI. 
and XII. the methods of testing a com- 
pleted machine and the effect of various 
changes in design and operation are dis- 
cussed and illustrated by numerous curves. 

As the subject of steam engine is closely 
connected to the testing and operation of 
dynamos and motors, the last two chapters 
are devoted to indicator diagrams and steam 
power calculations. 

The four appendices are on tests of irons, 
ampere turn-tables, determination of sizes 
of wire for armatures and field coils, and on 
the calculation of belting. 

The book is published by The W. I. 
Johnston Company, Ltd., 41 Park Row, 
New York. Price, $2.00. 
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(27) A. S., New York, writes: Kindly 
advise me through your columrs if you 
know of a liquid which will remove oil and 
grease from brass, and which is not so in- 
flammable as benzine ? A.—Use a solution 
of concentrated lye. 


(28) H. N. S., Newton, Mass., writes: In 
one of your Said you state in answer to a 
question that an engine with a cylinder 14 
inches diameter and 2 inches stroke will 
require a fly-wheel whose rim weighs 20 
pounds. Is this not a mistake? If so, 
please give me the correct weight of rim of 
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fly-wheel for the above engine. A.—We 
believe the weight of the rim as given by us 
is correct for close regulation and good 
running; if these are considered to be of sec- 
ondary importance, a lighter fly-wheel will 
answer the purpose. 


(29) H. N. L., Marion, O., writes: Please 
inform me where I can obtain a receipt for 
browning and bluing steel and iron. A.— 
For the chemical process, see ‘‘ Metal-color- 
ing and Bronzing,” by A. H. Hiorns, pub 
lished by Macmillan & Co., New York. A 
blue color on iron and steel can also be ob- 
tained by heating them. For this process, 
see our issue of October 2, 1890. 


(30) A. G. Z., , asks: Please inform 
me whether or not there isa machine made 
to make set screws faster than they can be 
made on a turret lathe with hollow mills? 
A.—No machine that we know of will make 
them faster, but they may be made at lower 
cost on automatic screw machines. 2. Is 
there a hollow spindle lathe built with a 
compound rest? A.—Yes. A great many 
tool builders build such lathes. 


(31) T F., Cleveland, O., writes: Please 
inform me in regard to the following: 
When a piece of steel is hardened and 
polished, and the temper drawn to a straw 
color, or any other color, and then is allowed 
to cool off, and then again drawn to the color 
it was at first, what effect has this on the 
steel; will the steel be softened, if so please 
explain? A.—There are tool makers and 
steel workers who claim that drawing the 
temper a second time will change the first 
temper and tend to soften the tool. There 
are others who do not believe this. 


(32) J. D. F., Montreal, Canada, asks: 
Have you the newest and best formula for 
brown cold lacquer for salmon canner’s use, 
instantaneous drier, bright and enamel like, 
to stand reducing with 250 per cent. of ben- 
zine when cold without precipitation? A. 
—We have not such a formula. 2. Is phos- 
phor bronze a good conductor of electricity? 
Is it as good as copper? A.—Both are good 
conductors, comparatively, copper is the 
better conductor of the two. 3. Do acids 
give resistance, or do they act as a con- 
ductor, I refer to sulphuric and _ nitric 
acids? A.—These acids are good conductors 
among fluids, but all conductors offer re- 
sistances. 


(38) X. Y., New York, writes: Kindly 
inform me the best metal to use for an ec- 
centric, as described below, in order to pre- 
vent it from heating. I have tried cast-iron 
with plenty of oil aad grease, but it would 
heat. Throw of eccentric, 4 inch; inside 
diameter of strap, 4 inches, and width of 
same, 2inches. The strap is central on a 
42 inch bearing, and the eccentric is fast- 
ened on shaft by twoset-screws. The shaft 
runs at 800 revolutions per minute, and the 
power necessary to run the machine is about 
4 horse-power. A.—We do not know of a 
better metal for the purpose than good 
close-grained cast-iron. The cause of the 
heating is evidently due to an excessive 
pressure per square inch of projected area 
of the eccentric. To avoid heating, the 
width of the eccentric will have to be much 
increased, and probably an increase of the 
diameter will also be necessary, but the lat- 
ter should be kept as small as possible, so as 
to keep a low velocity at the circumference. 


(84) E. 8. Z., Dayton, O., writes: Please 
give me the dimensions of a 24 horse power 
steam engine? A.—Cylinder, 3} inches 
diameter, 4 inches stroke ; this engine run- 
ning at the rate of 400 revolutions per min 
ute, and with 40 pounds mean effective 
steam pressure will develop the desired 
horse-power. 2. Please give me a receipt 
for silvering pewter without the use of a 
battery? A.—Cut into small piecesa twenty- 
five cent piece, and put it into an earthen 
vessel, with 4 ounce of nitric acid. Put the 
vessel into warm water, uncovered, until it 
dissolves. Add 4 gill of water and 1 tea- 
spoonful of fine salt, and let it settle. Drain 
off and repeat, adding water to the sedi- 
ments until the acid taste is all out of the 
water. Add finally about 1 pint of water to 
the sediment, and 4 scruples cyanide of 
potassium. Put in the solution a piece of 
zinc about 2 inches long, 1 inch wide, and 
$4 inch in thickness. After cleaning, im- 
merse the article to be plated in the solution 
about half a minute, letting it rest on the 
zinc. Wipe off with dry cloth, and repeat 
once. Polish with buckskin. The thick- 
ness of plate can be increased by repeating. 
We cannot answer your third question ; the 
letter was written in pencil, and the main 
part of the question obliterated. 


(85) S. T. W., Baltimore, Md., writes: 
Please give me a recipe for a cement that 
can be cast to shape in a metal mold, and 
will be fairly smooth when hardened, also 
hard enough not to be cut by a knife. The 
articles which are to be made will not 
weigh more than an ounce? A.—We do not 
know of acement that will suit your pur- 
pose. We have seen excellent work made 
with India rubber, the articles being very 
light, hard and smooth; how to manipulate 
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the India rubber, and how to cast it in metal 
molds has been thoroughly explained by J. 
T. Usher in aseries of articles commencing 
in our issue of October 15, 1891. The proc- 
ess, in skillful and experienced hands, is not 
at all an expensive one. 2. In the gas en- 
gine the gases are ignited, causing an explo- 
sion and consequent pressure, which drives 
the piston; on the return stroke the burnt 
gases are expelled. Nowif it were possible 
to block the wheels so as to hold the piston 
at any point on the power stroke, then in- 
troduce the gas and air in proper quantities, 
ignite and explode the gas, how long would 
the resultant pressure remain in the cylin- 
der? In other words, is it a sudden expan- 
sion that must be used at once, or is ita 
pressure created by the liberation of so 
many heat units? A.—By exploding the 
gas a pressure is produced, and this press- 
ure will not be changed so long as the tem- 
perature and volume remain unchanged. 
3. What is about the average or estimated 
number of steam engines built in the United 
States ina year? A.—We do not know. 


(36) T. A., Galt, Canada, writes : 
machinist, and would like to become a 
marine engineer. What course will I have 
to pursue, how long will I have to work in 
a marine shop, and what books should I 
study ? A.—According to the rules of the 
Board of Supervising Inspectors of Steam 
Vessels in the United States, you must 
have served at least three years in the en- 
gineers’ department of a steam vessel, or as 
a regular machinist in a machine shop be- 
fore you can obtain a license. The course 
of study to pursue in your leisure hours is 
indicated in our issue of February 19, 1891, 
in an article on ‘‘ What to Study and How 
to Study,” in which the books required are 
also mentioned. For your purpose it will 
be best to read occasionally some of the 
books treating on steam engines and boilers 
mentioned in the same article, while you 
are progressing in your elementary studies. 
This course of study may seem to be a very 
laborious one, but the complicated ma- 
chinery putin recent vessels increases the 
responsibility of engineers, and to fill these 
positions in first class ocean steamers re- 
quires men of a good sound education. If 
you faithfully follow the course indicated, 
we believe you will have no occasion to re- 
gret it, particularly after you have gained 
the desired ends. 2. Where can I get a list 
of the questions asked at the examination ? 
A,—There is no such list; the questions 
will be such as to test your fitness for the 
position. 3. Are there any marine shops in 
Ontario? A.—Yes. 4. What wages do 
marine engineers generally get? A.—That 
depends on the company who engages your 
services, and the grade of your license. The 
wages vary from $60 to more than double 
that per month. 


(37) Y. K. W., Erie, Pa., writes: Kindly 
give a solution of the following problem ; 
do not use algebraic forms. The observed 
performance of a boiler was: Water evapo- 
rated per hour, 6 8 pounds; coal consumed, 
1 pound per hour; steam pressure by 
gauge, 68 pounds; temperature of feed 
water, 176 degrees Fahr. What is the 
equivalent evaporation from and at 212 de- 
grees? A —For computations of this kind 
the absolute steam pressure must be taken, 
which is equal to 68 -+- 14 7 = 82.7 pounds; 
for convenience in referring to tables of the 
properties of saturated steam, say 83 pounds. 
One pound of steam at 83 pounds absolute 
pressure contains 1,209.8 units of heat; the 
temperature of the feed water is 176 de 
grees; hence 1,209.8 — 176 = 1,033.8 units of 
heat required to raise each pound of steam 
to the given pressure, but 6.8 pounds of 
water have been evaporated by 1 pound of 
coal; hence the total number of heat units 
given out by 1 pound of coal will be 1,033.8 
x 6.8 = 7,029 84. To evaporate 1 pound of 
water at and from 212 degrees requires 
965.7 units of heat; hence dividing the 
units of heat given out by 1 pound of coal, 
7,029 84 

965 7 
= 7.27 pounds of water evaporated from 
and at 212 degrees. Subtracting the tem- 
perature of the feed water from the units 
of heat in a pound of steam, as we have 
done, is not strictly correct, because as the 
temperature of the water is increased above 
176 degrees, the addition of a heat unit will 
raise its temperature slightly less than one 
degree, but the decrease is so slight that it 
need not be considered. For all ordinary 
purposes we may calculate that if we add 
one heat unit to a pound of water below 212 
degrees it will increase its temperature one 
degree. 


(38) R. E. H., Fort Wayne, Ind., writes: 
Please let me know if a person must have a 
good knowledge of arithmetic to learn alge- 
bra, geometry and trigonometry; and if so, 
can a person obtain a good knowledge of 
arithmetic without a teacher by studying 
books used in the public schools? A.— 
You can obtain this knowledge yourself 
without a teacher, but be sure to commence 
with the elementary works. Arithmetic is 
the most elementary branch of mathematics, 
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as found above, by 965.7, we have 
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and therefore it should be studied first, or at 
least a part of it, before the other studies 
are taken up. It is not necessary to have an 
extensive knowledge of arithmetic to learn 
geometry ; in fact, our advice is to take up 
these two studies conjointly, as the knowl- 
edge of one will help to obtain a more thor- 
ough knowledge of the other. With perse- 
verance you should be able to master these 
studies without a teacher; of course, with 
the assistance of one your progress will be 
more rapid. A knowledge of arithmetic is 
necessary for the study of algebra, and a 
knowledge of geometry will greatly aid you 
in your progress; trigonometry may be 
taken up last. 2. Can you tell meif there 
are any books better than elementary alge- 
bra, elements of geometry and trigonometry, 
by C. Davies? I never had much schooling, 
but have served asa machinist, and desire 
to become one of the best. I cannot afford 
to go to night school. A.—We believe that 
C. Davies’ works are as good as any books 
treating on the same subjects. In studying 
these works do not pass over the beginning 
of each study hastily, but be sure that each 
step is thoroughly understood before you 
advance to the next one, so as to lay a solid 
foundation for the more difficult problems 
Your desire is very commendable, and with 
a corresponding amount of perseverance 
you will surely succeed. 


(89) R. L., Auburn, N. Y., writes: In 
reading works and articles on the steam en- 
gine I frequently find a statement to the ef- 
fect that it is not economical to expand 
steam below the pressure that will over- 
come the friction of the engine; also the loss 
that comes from making a pump of the en- 
gine. I do not understand this. Can you 
explain? A.—Such statements standing by 
themselves are misleading and, if true—par- 
ticularly the first one—are so by accident 
only. It would be bad practice, gener- 
ally, to design a non-condensing engine, 
which, we understand, you refer to, so that 
steam would, with the regular load, be ex- 
panded lower than about five pounds above 
atmosphere. But this is something, so far 
as the economical use of steam is con- 
cerned, with which the friction of the en- 
gine has nothing to do. It might quite as 
well be said that expansion should not be 
lower than the pressure required to drive 
the ‘‘big planer,” or something of the sort. 
But it is one thing to design an engine for a 
definite load, and another thing to operate it 
under existing conditions as to load, steam 
pressure available, speed, etc. Suppose it 
took 20 pounds pressure to overcome the 
friction of the engine. It would not be 
good steam economy to stop expansion at 
20 pounds above atmosphere, which you 
would do if you took the first statement lit- 
erally. The conditions in operating a steam 
engine are frequently such that it is economi- 
cal to carry expansion to, or even below, the 
atmosphere. When expansion in anon con- 
densing engine is below the atmosphere it is 
likened by some to a pump, we suppose, be- 
cause when the exhaust valve is opened the 
flow will, at first, be into instead of out of 
the cylinder. If this in-flow was of air of 
ordinary temperature it would tend to cool 
the cylinder. But the inflow is generally 
through a pipe of considerable length the 
contents of which are nearly as warm as 
—perhaps warmer than—the contents of the 
cylinder, so that under conditions ordinarily 
obtaining no particular harm results. 


(40) H. P. P., New Orleans, La., asks: Is 
there a way for determining the mean ef- 
fective pressure from a steam engine indica- 
tor card by finding the area of the card, and 
from this the required pressure? If there is, 
please give an explanation of the method? 
A,.—The most accurate and expeditious way 
to measure the mean effective pressure rep- 
resented by the diagram is by means of the 
planimeter or averaging instruments; but as 
such an instrument is not always at hand it 
may by careful working be very accurately 
done by dividing the diagram into a number 
of equal parts, perpendicular to the atmos- 
pheric line, say 10, measuring the height of 
each division, adding these measurements to- 
gether, and dividing the sum by the number 
of divisions. The only reason for making the 
number of divisions 10 is for convenience; 
some prefer tomake the number 20, as tending 
to greater accuracy. Theheight of each divi- 
sion can be measured by the scale of pounds, 
the measurements added together and di- 
vided by 10, the result appearing in 
pounds; or the measurements can be made by 
a scale of inches, the sum multiplied by 
the scale of the spring, and divided by 
10, giving the same result as before. As 
tending to greater accuracy, however, it is 
advisable to make the measurements contin- 
uous. For this purpose a strip of paper is 
used, which is carried from one division to 
another, the measure of each being pricked 
or marked beyond the preceding one, so 
that the distance from the end of the strip 
to the last mark will represent the sum of 
the 10 measurements. You will find this 
subject thoroughly discussed in ‘‘Indicator 
Practice and Steam Engine Economy,” by 
F. F. Hemenway. By using a planimeter 
the area of the card is obtained. To com 
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pute the mean effective pressure from this 
area, proceed as follows: Divide the area 
in square inches of the card by its length in 
inches ; the quotient will be the mean or 
average height of the card; multiply this 
by the scale of the indicator; the result 
will be the mean effective pressure. If, for 
instance, the area is 2 48 square inches, the 
length of card, measured parallel to the 
atmospheric line, 4 inches, and the scale of 
the indicator equal to 40, we then have: 


9 
248X 40 _ o4y pounds 








for the mean effective pressure. 
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Monthly Meeting of Mechanical En- 
gineers, 
(Continued from page 7) 

who have the faculty of upsetting things, 
and who take delight in doing so, to be 
more than old in the way of invention. But 
on the other hand, invention is not necessa- 
rily progress, and the putting of invention 
to practical use is progress. Dates must be 
referred to in an indefinite manner, some- 
times, and usually with the proviso that an 
exception or two—more or less—does not 
disprove a general rule. 

In the matter of compounding, compared 
with the Centennial, there was evidence of 
notable progress at Chicago. At the first 
named exhibition there were no compound 
engines; at the last named, compound en- 
gines—two cylinder, triple and quadruple 
expansion—were the rule. Compounding 
is old, but at the date of the Centennial was 
not in repute for the more ordinary pur- 
poses for which steam engines are employed. 
For such engines, at least, the economy of 
compounding was boldly disputed by some 
engineers, and more than questioned by 
others. Little doubt as to its superior 
economy exists today. Scarcely more than 
ten years ago it was very easy to start a dis- 
cussion between engineers as to the relative 
merits of simple and compound engines, as 
It is 
That this is 
so is due to a better knowledge of the whole 


regards the economical use of steam, 
scarcely possible to do so now. 
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matter. The exhibits at Chicago showed, 
it seems to me, two things in relation to 
compounding, one of which was that prog- 
ress has been made, and another that there 
is still room left for progress. There were 
some very fine examples, and some in which 
the effort to engraft the second cylinder 
upon the first was hardly felicitous. As 
one well-known engineer put it, the cylin- 
ders were not always neighbors, which may 
have covered other considerations than that 
of distance. But some undesirableness 
must be expected of anything in the transi- 
tion state. A move in the right general 
direction, if not in the most direct line, rep- 
resents progress compared with standing 
still. 

Comparison between the two largest en- 
gines—the Corliss at the Centennial and 
the Allis at Chicago—is unsatisfactory be- 
cause of the difference in principle and in 
constructive detail. One was a vertical and 
the other a horizontal, one simple, the other 
compound. Considered architecturally, to 
misuse a term for the sake of convenience, 
I should think there was nothing at Chicago 
that could compare very favorably with the 
Corliss at the Centennial. Probably in the 
best interest of progress there ought not to 
have been. In war, there is perhaps nothing 
that will compare with the altogether useless 
charge of the Light Brigade. The Allis 
engine was of greater capacity, and, aside 
from this, it would, beyond doubt, furnish a 
horse-power for less expenditure of coal, 
and the chief end of a steam engine is to 
furnish, all things considered, horse-power 
for little money. Both these engines were 
Corliss engines as the term is employed at 
the present day, and the Centennial engine 
was certainly not behind in its mechanical 
performance. Nothing could behave more 
admirably as a machine. 

The most noticeable point of difference 
in the valve mechanism of these engines was 
the employment of a supplementary eccentric 
in the Allis engine for controlling the point 
of cut-off. By the operation of this, the 
unlatching could occur at any point up to 
practically full-stroke. Objection, not very 
weighty, perhaps, but having some force, 
has frequently been made to the ordinary 
Corliss gear on simple engines because the 
steam valves must be tripped, if at all, 
somewhat before the half-stroke of the pis- 
ton. This objection, for obvious reasons, 
would have greater force in the instance of 
multi-cylinder compound engines. This 
second eccentric, as used, appears to be a 
desirable improvement. It is only proper, 
however, to say that the end aimed at by 
the use of. this eccentric has for some 
time—and notably in England—been at 
least partially accomplished by the use of 
two eccentrics, one for the steam and one 
for the exhaust valves. By this means 
it is possible to extend the point of unlatch- 
ing until, practically, half-stroke, and this 
will prolong the expansion until about three- 
quarter stroke, the piston at half-stroke 
being at its fastest travel; this—three- 
quarter stroke—is perbaps late enough for 
cut off in any engine used for ordinary pur- 
poses. 

The time required for valve closure after 
unlatching in the Corliss type of engine 
was very well shown by an experiment 
made several years ago by some of the 
bright young students of Massachusetts 
Institute of Technology. This experiment 
was made with an 8x24” Harris. Corliss en- 
gine, by blocking the governor and loading 
the engine by means of a brake, then while 
the engine wasrunning gradually, though 
comparatively quickly, releasing the brake 
friction, the pencil of the indicator being all 
the time in contact with the paper on the 
drum. By this means a series of diagrams 
were taken on a single card, the point of un- 
latching of the valve being, as explained, con- 
stant, while the speed of the engine increased 
as the load was decreased. The point of 
valve closure, as shown by these diagrams, 
was all the way from before half-stroke up 
to later than nine-tenths stroke, the speed of 
the engine at the conclusion of the experi- 
ment being estimated at over 150 revolu- 
tions. 
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It may be mentioned that gain in power, 
as shown by these diagrams, by prolonging 


expansion beyond three-quarter stroke, 
was trifling, the increased forward pressure 
on the piston being nearly neutralized by 
an increase in the back pressure, although 
the steam line showed but little drop in 
pressure. 

It seems probable that there is some gain 
—and it is so stated by those familiar with 
the subject—in the use of separate eccentrics 
for steam and exhaust valves through the 
possibility of a more advantageous arrange- 
ment of the exhaust valves and their operat- 
ing mechanism, as the steam valves are not 
influenced by the change made in this re- 
spect. The use of separate eccentrics for 
steam and exhaust valves as referred to was 
not, so faras I know, in evidence at Chicago, 
nor do I know when they were first em- 
ployed. Iam assuming that their use does 
not antedate the Centennial, in which I may 
be in error. They were, I am informed, so 
used by the E. P. Allis Co. as early as 1886, 
but are not recommended by them except in 
the instance of the low-pressure cylinder of 
triple-expansion engines when it is desirable 
to carry expansion beyond half-stroke, and 
sometimes in the instance of two-cylinder 
compounds for the same reasun. The chief 
reason why the two eccentrics are advised 
against by this company is, I believe, the 
fact that the engine does not handle so con- 
veniently when they are employed. I also 
believe, though I am not quite certain, that 
the Atlas Works, of Indianapolis, used two 
eccentrics, something in the way indicated, 
at an earlier date than that mentioned. 


Of the engines possessing to an extent ~ 


greater or less some of the features of the 
Corliss, and designed to avoid what are 
claimed to be undesirable characteristics of 
this engine, not much can be said; the value 
of new arrangements of details should not 
be judged hastily, but time should be given 
in which to demonstrate their utility, or the 
contrary. Progress sometimes consists in 
going backward, which may or may not yet 
be illustrated in the instance of some of 
these engines at Chicago. There has, 
broadly speaking, been but little improve- 
ment in Corliss engines since the Centen- 
nial, and for some time previous to that. 
Some little modification of details has been 
made, undoubtedly in some instances of 
value, and a large amount of good material 
and workmanship, and a world of ingenuity 
have been wasted. 

One engine, the Bates-Corliss, was pro- 
vided witha very neatly worked-out scheme 
for doing away with unlatching, at the same 
time preserving its equivalent. If unlatch- 
ing is very objectionable, which I do not 
believe, this provides a way around it. 
As perhaps all of you know, there is in this 
plan a sort of doubling up, or back, in 
the steam valve connection which is provided 
for by the operation of the governor; a sort 
of collapsing that may be likened to a tog- 
gle joint under pressure, forced beyond the 
center line and free to move further. 

This detail I suppose to be new, and 
it is, perhaps, yet to be demonstrated that 
something more objectionable than the un- 
latching of the Corliss motion is not devel- 
oped by use. It appeared to work in every 
way satisfactorily. 

High-speed engineering cannot be said to 
have come into existence since the Centen- 
nial, but its growth has been mainly since 
that date. Previous to that the Buckeye 
Engine Company had built some quick-run- 
ning engines for saw-mill work, I believe, 
and Mr. Charles T. Porter had built a few 
high-speed engines, and was engaged in 
missionary work, which he continued, and 
which has left his mark, if not as plainly 
written on rapid-revolution engines as that 
of Corliss on those of slow revolution, quite 
as effectively, perhaps, so far as results go. 
It is not necessary to mention the influence 
of the correct workmanship introduced by 
Mr. Porter, workmanship that made high 
speed practicable. All know of it, and 
thousands have profited by the example. In 
addition Mr. Porter originated a form of 
bed that has demonstrated a good many 
times that it is easier to modify and change 


something than it is to improve it. The 
outcome of his work—his example—was in 
indirect evidence at Chicago in the numer- 
ous examples of fine high-speed engines ex- 
hibited. Nothing like this exhibit would 
have been possible fifteen yearsago. Thisis 
particularly true of single valve automatic 
high-speed engines with shaft governors, 
which have almost worked a revolution in 
some branches of steam engine construction 
since the Centennial. There were, I be- 
lieve, but two examples of stationary en- 
gines with shaft governors at the Centennial, 
the Buckeye and the small high-speed 
Straight Line by Professor Sweet. The 
latter has been so modified since then as 
hardly to be called the same engine. To 
these may be added the portable engine 
by Hoadley, making in all three engines 
with shaft governors. The portable engine 
named is not now built that I am aware of. 
These engines are referred to as showing 
the wonderful growth of this type of 
engine—those with shaft governors— as 
shown by contrast with the exhibits at 
Chicago. 

The discussion as to the relative merits of 
high and low-speed engines has been warm 
in previous years, the outcome of which is 
a pretty thoroughly settled conviction that 
each is best in its field, although the 
boundary lines are not very clearly defined. 
The high speed engine has come to stay be- 
cause it fills the proverbial ‘‘ long-felt 
want,” and the low-speed stays because its 
retirement would leave a void. 

Along with the requirement for better 
construction brought with the high speed 
engine was that of improved methods of 
distributing oil. Getting a little oil, once 
in a while, where it would do some good, 
would not do, as the revolutions and re- 
ciprocations got way along up into the 
hundreds ; getting the right quantity—or 
at least enough—at the right time, where it 
would do the most good, was demanded, 
and hence the ingenious arrangements to 
that end shown in connection with the en- 
gine exhibits at Chicago—all of modern 
growth, 

Something the same may be said of bal- 
ancing. Correct practice in this respect 
was an essential of high speed, and a great 
deal of attention has been given to it and a 
good deal learned about it during the past 
ten or fifteen years. With the many ex- 
amples of fine balancing shown at Chicago, 
it would be unfair to make special mention 
were it not for one instance of an engine— 
the ‘‘Ide,” I believe—which may be taken 
as an example of other practice; this engine 
was shown running very quietly, mounted 
on small wooden blocks—stilts. 

Great advances have also been made in 
controlling the speed of high-speed engines. 
So perfect is the best practice in this re- 
spect that almost any degree of refinement 
will be guaranteed. Progress in high speed 
engineering was exemplified at Chicago, in 
part, by greatly improved design and work- 
manship, better means of lubrication, better 
balancing and better control of speed. 

The display of steam engines other than 
those made in the United States was so 
limited as to give but little idea of recent 
European progress or practice ; although we 
may in a general way be informed as to this, 
it would have been very satisfactory to have 
seen it better illustrated by exhibits. 

The Willans engine was an interesting 
example of comparatively recent date. Its 
special novelty is in its central valve for 
steam distribution, and the means for 
cushioning independently of the steam dis- 
tribution in the cylinders. The central 
valve arrangement affords excellent means 
of getting rid of water in the cylinders, and 
the cushioning by means of the direct air 
cylinder results in smooth running without 
any effort at steam distribution to that end ; 
something that I should think very likely 
to receive more attention in the future. 
This engine has what are usually believed 
to be the disadvantages of rather unusually 
short stroke, is single-acting and has a throt- 
tling governor, and yet it is credited with 
remarkable economic performance. As to 
its performance under test, it may be re- 
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marked that with a properly adjusted load 
and constant steam pressure the objections 
to a throttling governor disappear. This 
engine is, I believe, used largely in Eng- 
land for electric lighting, the installation 
very commonly being such that of several 
engines only as many need be kept in opera- 
tion as will be what is considered properly 
loaded, the governing being done by a single 
engine. I am informed that they are man- 
ufactured strictly interchangeable in every 
detail ; something that, so far as I know, 
cannot be said of any other engine. This 
does not necessarily make the engine better, 
but it must cheapen the cost of production. 

There was nothing, I should think, espe- 
cially noticeable in the vertical German 
engine, except evidence of good design and 
workmanship. The use of the Rider cut- 
off valve never found especial favor in this 
country, which is not, however, said as ia 
any way against it. Balancing the weight 
of the valves and connections by means of 
steam cylinders over them is not very new, 
at least ; connecting the top of the bal- 
ancing cylinders with, in the instance of the 
intermediate cylinder, the Jow-pressure 
steam chest, and in the instance of the 
low-pressure cylinder, the condenser, while 
steam underneath the balancing pistons is 
taken from the respective steam chests, may 
or may not be novel. 

The German portable and semi-portable 
engines were examples of elaborate con- 
struction beyond what we see in this coun- 
try, but further than this, and the evidence 
of good general design, presented no very 
novel features. 

The French engine, by Schneider & Co., 
was mainly interesting as showing con 
clusive evidence of progress in the molder’s 
art as applied to the making of castings for 
steam engines. 

An evidence of the coming use of air 
cushioning was shown in the large West- 
inghouse engines by an air cylinder attach- 
ment to the high-pressure valve, which it 
would seem must assist the governor very 
materially 

The most interesting example of progress 
in steam turbines appears to have been 
shown by the De Laval machine, in which 
a speed of as high as 30,000 revolutions is 
attained, the benefits of expansion being 
obtained by the use of a tapered nozzle, the 
smallest diameter being at the inlet. The 
commercial value of this machine may be 
doubted, but it is certainly, in its opera- 
tion, a wonderful little engine. 

In direct-acting pumping engines, nota- 
ble progress since the Centennial was shown 
by the Worthington high-duty engine, 
with which you are all familiar. In direct- 
acting pumps of smaller size, a good many 
have come into existence since that time, 
and as in steam engines, compounding is 
fast gaining ground. 

Another noticeable feature is the growing 
popularity of independent condensing ap- 
paratus. Such apparatus has been in limit- 
ed use for a long time, but it has been 
brought to its present state of perfection 
since the Centennial. Very fine adaptations 
were shown at Chicago, not less noticeable 
for their creditable operation than for com- 
pactness of arrangement and good general 
design. 

A great impulse was undoubtedly given 
to this branch of steam engineering by the 
advent of high speed, and recent progress, 
as illustrated at Chicago, has been very de- 
cided. 

An unfortunate feature of the engine ex- 
hibit was the numerous breakdowns and 
failures of some of the engines which were 
apparently in the experimental stage, some- 
thing that was not to be expected at an exhibi- 
tion of the character of this. It would seem 
to be a poor place to try experiments. Some 
failure is to be expected in the instance of a 
new departure in construction, and it is 
generally the case that some of the details 
must be changed or modified. But visitors 
generally conclude that this has already 
been attended to, as it ought to be, before 
public exhibition, and their criticism is, and 
justly, of what is and not of what might 
have been. 
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Pror. JAMES E. DeEntoN—When a sub- 
ject has been discussed as thoroughly as 
brother Hemenway has discussed this sub- 
ject, itis hard to find anything further to 
say about it. I thought of one little princi- 
ple which was shown at Chicago that I did 
not hear him mention ; that was a vertical 
engine built by the Allises, in which the 
steam was handled as the charge of air and 
gas is in a gas engine; that is, the governor, 
when the engine was above speed, kept the 
valve entirely shut, and when the engine was 
below speed, it opened the valve ata fixed cut- 
off. The idea was to avoid a short cut-off at 
light loads, and thereby reduce the cylinder 
condensation. It wasa great disappointment 
to the committee on engines that some tests 
could not be made of that engine to deter- 
mine whether there was anything of value 
there, because we all know that the entire 
improvement represented by compound as 
compared with simple engines is the mere 
reduction of cylinder condensation for a 
given ratio of expansion. What compound- 
ing or multiple expansion has done is of 
course simply to keep the per cent. of 
water unaccounted for by the indicator con- 
stant as the ratio of expansion has changed 
from 4 or 5 to 25, and that engine of the 
Allises, aiming at the reduction of cylinder 
condensation in that peculiar way, it would 
have been very interesting to have had a 
chance to try it. Of course the quadruple 
expansion engine at Chicago only has a 
chance to save over the triple expansion 
engine of Frazer and Chalmers, which was 
alongside of it, by reducing the cylinder 
condensation, and there is no doubt, I think, 
that the quadruple expansion, reducing the 
range of temperature in the first cylinder, 
would give us less cylinder condensation, 
and that there would be some gain. But 
there is the question as to the extra cost of 
that fourth cylinder, in its interest, and in 
charges for repairs, overweighing the gain 
in coal, and the probability is that the 
difference is so very close that it was a fair 
expectation tor the triple expansion people 
to believe that they could have nearly 
equaied the quadruple expansion economy. 
As I suppose most of you know, tests were 
not made at Chicago. The hurry and rush 
there, and the lack of funds prevented any 
test being mace, and that opportunity, 
which was a rare one, to try the quadruple 
principle against the triple principle, was 
lost. There would have been a great diffi- 
culty in getting a load. 

Speaking about the gain in economy due 
to the reduction of range of temperature, 
the Willans engine stands forth to-day as 
having accomplished the most wonderful re- 
sults; and if they can realize in every-day 
practice what they have recently put forth 
as their economy, with condensers, the prac- 
tice of using a large Corliss plant to drive 
dynamos is going to give way, I think, to 
such engines as that. Ido not know how 
many of you have seen the recent tests on 
that engine. With 400 revolutions a min- 
ute, with 170 pounds of steam and with only 
13 expansions, the Willans engine claims 
123 pounds of water, and that is as low as 
we can rely upon a Corliss triple expansion 
engine giving us, as yet. The only case 
that is on record improving upon that is, of 
course, the Milwaukee pumping engine. 
But the Willans engine also offers the sim- 
plicity of a throttling governor and chal- 
lenges the world to show that the automatic 
cut-off will ever save anything of any ac- 
count. As Mr. Hemenway has well said, 
when the range of expansion is the same for 
two engines, one with automatic cut-off and 
one with a throttling governor, the loss by 
using the throttling governor to regulate the 
speed is probably too small to find, except 
with the very finest tests. 

A little matter of interest on that point is 
that Mr. Charles T. Porter, who has been re- 
ferred to, very justly, as one of the pio- 
neers, is now devoting his energies and has 
thrown his soul very intensely into the idea 
of regulating engines by a throttling gover- 
nor and running the valve withacam. He 
old me before I went to Chicago that I 
would not see anything there that was going 
© compare, as an improvement in steam 


engines, with the results obtained from his 
cam, and certainly he has got a very beauti- 
ful thing. If that cam does away with the 
noisy and irregular action of cams, he be- 
lieves now that the automatic cut-off must 
give way again to the throttling governor. 

One point I would like to gain informa- 
tion upon, and that is in reference to the 
cushioning. We know that when Mr. Por- 
ter first started to build high-speed engines 
—his first exhibit was at the Paris Exposi- 
tion—he built an engine running 200 revo- 
lutions a minute, and it ran so smoothly 
that it astonished the world, and about that 
time he became a great exponent of the 
principle of absorbing the pressure of the 
crank-pin by the reciprocating parts—the 
weight of the reciprocating parts. He came 
to this country, you know, and built the 
engines in a general way on a large scale, 
and built them with all the accuracy of 
workmanship that could be brought to bear 
on an engine, and he did not use any cush- 
ioning—he did not use hardly any cushion- 
ing. The engine at Paris had not used any 
cushioning, and yet after the engines had 
been tried a little while they began to 
thump tremendously, and the Southwark 
Foundry had to deliberately go throughout 
the country and put a good deal of com- 
pression in all the engines they had put out 
to stop the noise, and yet Mr. Porter has 
said in recent times that the compression 
had nothing to do with the noiseless run- 
ning of the engine. The locomotive has 
long been before us as a practically noise- 
less high-speed engine. It uses a great deal 
of compression, and as it crosses the center 
its force upon the crank-pin is practically 
zero. So was Mr. Porter’s Paris engine, 
because he made the weight of the recipro- 
cating parts such as to entirely absorb all 
the steam pressure, and that is about the 
situation of the locomotive. An English 
writer, whose name I cannot recall at the 
moment, reviewing the Paris engine said 
that the principal of acceleration had nothing 
whatever to do with the smoothness of the 
running, but it was the workmanship. It 
was certainly the fact that there was no 
pressure on the crank-pin in crossing the 
center, and that is the case with locomo- 
tives. Today all our high-speed engines 
for electric lighting use cushioning, but it 
was because they had to with the single 
valve. So that we cannot prove from them 
that the cushion is necessary for noiseless 
running. 

The point has been referred to by Mr. 
Hemenway that there was not much prog- 
ress shown by the exhibits. I think he 
handled that very nicely, because while 
there was nothing radically new in the ex- 
hibits at Chicago there was something 
which was of a great deal more value, and 
that was the development and perfection of 
details. We all know how far it is from 
the germ of an idea to the reliable use of 
that idea, and the exhibits at Chicago cer- 
tainly showed that there had been a general 
adoption of workmanship, design and care 
in details that made engines more reliable, 
entitled them to confidence as trustworthy 
machines. That is all there is in the Cor- 
liss engine to. day. (Here the hammer fell.) 

Mr. Rockwoop—In making my rounds 
amongst the engines at the Fair I think the 
most astonishing thing that I saw there was 
the air pump of the Schichau triple expan- 
sion engine. Those who have not under- 
taken to design air pumps do not know 
what they will have on their hands when 
they do get that duty. ‘The difficulty of 
making an air pump to run ata speed of 
225 turns a minute, connected to an engine 
and running perfectly noiselessly as that one 
did, is, I confess, beyond me, and I have not 
seen any air pump in this country that could 
do it. I have seen a good many air pumps 
that thump and shout and rumble and wear 
out their valves and give the engineer 
trouble and annoyance and take up valuable 
time, and finally, perhaps, in many cases, 
decide the engineer in charge to change 
over to some other kind of condenser, per- 
haps independent. But no one who saw 
that air pump run would want anything 
else to get rid of his water of condensation. 
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I asked the German engineer how he did it 
and he drew out something perfectly famil- 
iar, but Iwas just as much in the dark as 
before. 

I do not propose to again state before the 
society on my own authority the advantages 
that certainly, in my opinion, lie with the 
2-cylinder compound designed on the triple 
expansion engine theory, without its inter- 
mediate cylinder. But I think that the re- 
sults obtained from such compound engines 
are sufficiently remarkable to be noticed. Prof. 
George I. Alden, recently one of the vice presi- 
dents of the society, made a test of a com- 
pound engine of that style, the very one, in 
fact, which I had previously tested and re- 
ported to the society in connection with Prof. 
Thurston’s paper on the Milwaukee engine. 
Prof. Alden has madea test of thisengine with 
his corps of instructors and his results in 
steam consumption were 12.9 pounds per 
horse- power per hour. He hada very accurate 
way of finding out the amount of moisture 
in the steam independent of the calorimeter, 
so that that may be taken as water consumed 
by the engine. There was no moisture, be- 
cause the boilers superheated the steam, and 
the pipe was not long enough, together with 
the separator, to make moisture. 

If we ask engineers what they think can 
be obtained from Corliss compound engines 
having, say, a cylinder ratio of 1 to 4, I 
think we shall hear that these engines will 
give all the way from 14 pounds in ex- 
tremely good cases to 18 pounds. I re- 
member Prof. Carpenter made a. test of an 
engine at Utica which took 16.4 pounds. 
That was a new Corliss compound engine 
and it was tested with great care by Sibley 
College ; and this engine, giving 12.9 pounds 
of steam, by the test of Prof. Alden, seems 
to me to afford quite a contrast. 

Mr. Krent—I would like to ask Mr. Rock- 
wood if the engine was running under a 
very full load when the air pump was so 
noiseless, and if not, if he knows whether 
the air pump would be noiseless under full 
load. 

Mr. Rocxkwoop—I do not know to the 
contrary. I saw two big engines running 
and a little engine. When I saw it, it oper- 
ated with such sweetness that I was amazed. 

Mr. BAKER—It may be remembered that 
the Lake Erie engine, at Chicago, carried 
fora large part of the time the entire load 
of the railway, and we are indebted to the 
electrical part of the engineering profession 
for the development of that type of engine 
and its coming into very extensive use. It 
is not, so far as I know, any attempt to 
gain anything in steam economy that has 
brought it into use, but it has been the 
need of getting the greatest power in the 
least space. It may be of some interest to 
the members to know the latest develop- 
ment of that type of engine which I may 
say has never been published in any techni- 
cal journal. I refer to an engine which 
generates 100 [?] horse power for every 
square foot of floor space occupied—a 2,500 
horse-power quadruple expansion, 2-crank 
engine, with the high-pressure and first in- 
termediate working on one crank and the 
second intermediate and low-pressure on 
the other crank. It has an 800 kilowatt 
generator mounted on each end. That is 
built by the Dixon Manufacturing Com- 
pany for the street station of the 
New York Edison Electric Company. That 
is about the limit of what has been reached, 
so far as I know, in that type of engine. 
It isa very interesting departure, this put- 
ting engines up on end in that way instead 
of spreading them out over the floor as we 
have been accustomed to do. The governor 
regulates the cut-off on all the cylinders 
simultaneously, which should give a very 
close regulation, and there are piston valves 
on all the cylinders, which probably will 
not help steam economy, although they 
think it will save some trouble. In an 
electric light station, what is wanted is an 
engine that will be reliable, above every- 
thing else. 

Mr. Rock woop—Speaking of piston valves, 
that was another remarkable thing at the 
World’s Fair. <A friend of mine invited me 
to inspect the Ide engine piston valve. It 
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was connected to its rod through the medium 
of a ball joint. The engine was running. 
It was understeam pressure. He suggested 
that I take hold of this ball joint and turn 
the valve around while it was running. I 
did not think I could do it, but I did it with 
two fingers. In fact there was no resistance 
beyond what you would expect if there was 
no steam pressure and no friction. Mr. 
Barrus had steam on it and the heads off the 
ends and no steam issued around the valves. 
I think that is a remarkable thing about pis- 
ton valves. Piston valves have a bad name 
for leaking, and these valves did not leak. 
If this designer can make piston valves that 
do not leak, why don’t we all learn to do it. 

Mr Hi.i—I think it may be generally con- 
ceded that we are pretty close to the theoret- 
ical limit of efficiency where we have an en- 
gine of considerable power designed for a 
certain specific duty. But, as Mr. Hemen- 
way has stated, it is along the whole line 
and specially in the line of the engines that 
are not designed for specific duty, but for 
the usual market rates or the usual market 
service, that the greatest improvement can be 
looked for. As Mr. Rockwood has just said 
one of those lines of improvements is in the 
piston valve with which I have already had 
an experience, and generally a very satis- 
factory one, save for one particular. The 
valve was on an engine running at 275 rev- 
olutions, and every once in a while it was 
necessary for the attending engineeer to go 
around and give it a little twist, because it 
got working along on one line, and the oil 
got from under it and began to squeak. 
But as soon as it was twisted with the 
thumb and forefinger it was all right—for 
another ten or fifteen minutes. (Laughter.) 
The thing that it seems to me is of more in- 
terest to us as engineers is that we should 
take the means that we now have at hand 
in the line of a high-speed engine, especially 
for electric service, and apply it so as to get 
rather more economical results. In advising 
certain clients of mine concerning the in- 
stallation of an electric light plant for a 
large building, I find that if the total num- 
ber of lamps be assumed at 100 the engine 
capacity was based upon the full number of 
lamps and divided into three. The engines 
were intended to run all night. The conse- 
quence was that the total number of horse- 
power hours developed showed just 100 per 
cent. excess over the number of lamp hours 
which can be reasonably expected—the 
horse power hours required to develop the 
lamp hours required, that could be reason- 
ably expected in that building. That is 
rather poor engineering, and yet, as near as 
I can learn, it follows rather closely the gen- 
eral line of practice in the installation of 
electric light engines. I then, for fun, 
tried various other combinations of units, and 
finally was enabled to find three engines 
each of a different size which gave only 125 
horse.power hours instead of 200 horse- 
power hours, where 100 horse-power hours 
were required, and that seemed to be about 
as low as you could get, if you assumed that 
the losses would be about 20 per cent. for 
friction, But if there are any gentlemen 
here who have had any similar experience in 
regard to what the proper proportion is be- 
tween the total number of lamps in a build- 
ing, the number of lamps required to prop- 
erly light a building, taking an office 
building as a standard, and the proper sub- 
division of engine power to run that build- 
ing, I think that they could make a big 
saving in the coal bill if their experience 
could be practically applied to the design of 
some of our office buildings. 


(Zo be Continued.) 
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Ex-Governor John H. Gear, of Iowa, who 
is a candidate for United States Senator in 
that State, got his nickname of ‘‘ Old Busi- 
ness’ from a celebrated notice he served on 
the officials of a railroad during the winter 
of 1879. At that time the northern part 
of Iowa was visited by a severe blizzard, 
which snowed under the line of the St. Paul 
Railroad, and, the company taking no steps 
to clear the tracks, great hardship was suf- 
fered by the settlers, who ran short of fuel 
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and other necessaries. The situation was 
explained to Governor Gear, and, becoming 
satisfied that greater hardship would result 
if the road was not opened, he sent the 
following dispatch: ‘‘To the officials of 
the Chicago, Milwaukee & St. Paul Rail- 
road: If you don’t open up the Milwaukee 
road to Emmetsburg,I will. John H. Gear, 
Governor.” The road was opened after the 
receipt of this telegram.—Hvening Post. 




















The Roanoke (Va.) Machine W ie has resumed. 

A new engine has been put in at the Stanley 
Works, New Britain, Conn. 

The Gastonia (N. C.) Manufacturing Co. will put 
up a 200-light electric plant. 

The new Taunton (Mass.) Mfg. Co. is about start 
ing the manufacture of wrenches. 

The Montague Iron Works at Grand Rapids, 
Mich., has resumed with a fuli force of men. 

The Ahrens & Ott Manufacturing Co., of Louis- 
ville, Ky., is erecting an addition to its foundry. 

Furnace No. 2, of the Dunnar (Pa ) Furnace Com- 
pany, is being cleaned preparatory to a resump 
tion. 

Colebrook Furnace No. 1, at Lebanon, Pa., has 
again started up, giving employment to about 100 
people. 

The Waterbury Brass Company, Waterbury, 
Conn., started up their new rolling-mill on Janu 
ary Ist. 

The Whitin Machine Works, builders of cotton 
machinery, Whitinsville, Mass., report a little bet- 
ter business. 

Jonas Spaulding has bought property at South 
Milton, N. H., and will erect thereon a leather 
board factory. 

The Ducktown Sulphur, Copper and Iron Com 
pany. Ltd., bas resumed operations at its works in 
Ducktown, Tenn. 

Faweett’s foundry, situated at Sackville, N. B., 
has been completely destroyed by fire at a loss es 
timated at $75,000. 

The carpet manufactory of J. & J Dobson, near 
Philadelphia, has been started up, giving employ- 
ment to 1,830 hands. 











The Duluth Manufacturing Company, of Duluth, 
Minn., has signed the scale and will put its mills 
into operation at once. 

The knitting mills of Warner De Forest & Co., at 
Amsterdam, N. Y., and of E. J. Nelson in Middle- 
ville, N. Y., will resume work in a few days. 

The Riverside, Belmont and La Belle iron com- 
panies, Wheeling, W. Va, have resumed work, 
giving employment to more than 2,600 men. 

The Baltimore & Ohio car shops at Garrett, Md., 
which has been almost entirely shut down for four 
months, has started with a full force of 550 men. 

The Camden Iron Works at Camden, N. J.,which 
have been running with a reduced roa on part 
time, have resumed operations in all departments. 

At Lancashire, Pa, H. Shirk & Sons’ cotton- 
milis, which have been idle several months, have 
started work. Three hundred hands are employed. 


The American Machine Company, recently or- 
ganized in England with a capital of $600,000, will, 
it is stated, build extensive works at Pawtucket, 
. I. 


The Solon (Me.) Steam-mill Co. has been organ- 
ized for the purpose of manufacturing lumber. The 
president of the company is D. 8. York. 


The Cumming Foundry Company, of Chicago, 
capital stock $100,000, has been incorporated by 
Oscar Ludwig. R. D. Wardell and William S. Cum- 
ming. 


D. McCarthy & Co., Syracuse, N. Y., are pre- 
paring a large building for use as a dry goods 
store. Engines and boilers about 200 horse-power 
will be required. 


The Taylor Iron and Steel Company at High 
Bridge, N. J., have received the contract to make 
the new style armor piercing shell known as the 
“deck piercers.” 


The Niles Tool Company, Hamilton, O., have 
posted notices calling the old night gang back to 
work. They will work ten hours per day instead 
of eight as heretofore. 


Furnaces Nos. 2and 4 o0f the Reading (Pa.) Iron 
Company have resumed operations. Nearly all the 
dej artments are again at work and 1,000 hands are 
employed at the tube plant alone. 


The mower and reaper works of Aultman Miller 
& Co., Akron, O., have been started with a force of 
200 men. The works of the Akron Iron Company 
in the hands of a receiver will start. 


The mills at Schaghticoke, N. Y., are running on 
full tims again. The manufacturing interest, con- 
sidering the depressed conditions of trade, has been 
unusually brisk in the village this winter. 





THE MASON LEVER VALVE 


Is made essentially the same as 
the ‘‘ Mason Balanced Valve,’ 
with the substitution of yoke 
and lever with weight attached 





The Reading Rolling-mill at Reading, Pa., has 
started up, giving employment to 350 men. It is 
stated that the firm have received an order which 
will keep the works running for some time. 

The Noel mills plant at Satell Springs, Tenn., has 
started with increased capacity. It now makes 
3,500 barrels of flour per day, and is one of the 
largest winter wheat and flour mills in the world 
The Iron Car Company, which concern succeed. 
ed the Iron Car Equipment Company, announce 
that the works in Huntingdon, Pa., will resume 
operations at an early date, giving employment to 
several hundred men. 


A Bath (Me.) dispatch says: “It is not true as re- 
ported that wages wiil be cut 10 §per cent. at the 
Bath Iron Works. The men can now work but 
nine hours instead of ten, but when the days 
lengthen they will return to ten hours.” 


A Martin’s Ferry (O.) dispatch says: ‘‘The Etna, 
Standard and Laughlin Iron and Steel-mills and 
Spence & Sons’ foundry have all resumed business, 
giving employment to 1,500 men. The prospects 
for a long and steady run are considered good.” 


The new factory of the McKay Metallic Fastener 
Co. at Winchester, Mass., is nearly ready and e n- 
ployment will be furnished at the outset to about 
800 men. The new shop is built of brick, stone and 
iron. The main building is 100x70 feet; four stories: 


The Cambria Iron Company, at Johnstown, Pa., 
have begun and are pushing the erection of a 28- 
inch rail mill, the estimated cost of which will 
reach $1,000,000. The foundation has been laid 
and part of the construction machinery is in 
position. 


The hammer and boiler shops of the Schenectady 
Locomotive Works have started with a small force. 
The company has received an order to build three 
switch engines for the Central-Hudson road and 
two fora Vermont road. The other departments 
at the works will likely begin running svon. 


A Huntington (Pa.) dispatch says: “The Iron 
Car and Equipment Company, which went out of 
existence several months ago, and which formerly 
conducted the car works at this place, has been 
succeeded by a new company known as the Iron 
CarCompany. This concern intends to manufact- 
ure railway equipmentsin metals.” 





The report that a cut from 20 to 30 per cent. had 
been made inthe wages of the employes of the 
Pullman Works, at Wilmington, Del., is denied by 
the superintendent. Onthe other band, the wages 
of some of the men have been increased, while the 
forceis being increased by 300 additional hands, 
bringing the number of employes up to 600 men. 


mills of the Alexander Smith & 
carpet company, at Yonkers, N. Y., have 
started up. These mills have been closed for six 
months. The lower mills will start up later. The 
carpet mills employ 4,000 hands. The company has 
reorganized, with F. T. Holderas president, Harold 
Brown treasurer and Eugene Clark superintendent. 


The moquette 
Sons’ 


The George Burnham Company, Worcester, 
Mass., have issued a new catalogue illustrating, 
quite completely, a line of upright, berch and 
portable dri'ls which they manufacture; also dif- 
ferent forms of their well-known clamp drills. 
Th: upright drills are for hand and power use, 
back-geared and plain, and of a variety of sizes. 


The Fowler Foundry Company, of Chicago, has 
leased for a term of years the plant of the North- 
ern Steel Co., in that city, and has entirely refitted 
and remodeled it. The company will make steel 
castings of every description, from twenty pounds 
up, paying special attention to the manufacture of 
mechanical and electrical machine and railroad 
work. 


At New Castle, Pa.,a number of manufacturing 
concerns which have been idle more or less are 
again in operation, with good prospects for con- 
tinuous running. Among those concerns who have 
resumed may be mentioned the Arethusa Iron 
Works, Etna Tron Works (Limited), New Castle 
Steel and Tin Plate Company, and New Castle 
Wire Nail Company. 


The Phoenix Horseshoe Company, of Poughkeep- 
sie, N.Y., has just completed a new plant at Joliet, 
Ill. The main structure is 156x76 feet. with a lean- 
to 76x40 feet, the bar-mill is 144x121 feet. Another 
department for the heating of billets and the form- 
ing of shoes is 200x70 feet. Allof the buildings 
are arranged carefully, are conveniently located, 
and so placed that they can be easily extended. 

While general business is quiet at St. Louis, the 
volume having decreased perceptibly since the 
latter part of November, some of the machine 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





> THE FINEST 


QUALITY OF STEEL 












for the bonnet and knuckle joint of the balanced valve. The 
lever valve will be found useful in controlling the supply of 
water in tanks by attaching to a ball float. It can also be used 
to control steam pumps in tank service, 4 placing the valve 
in the steam supply pipe to the pump and connec ting the lever 
with a ball float placed in the tank. There is no lost motion 
in any of the joints, a fact which those desirous of close 
regulation will appreciate. These valves can be fur 
nished either as piston or seated valves. The latter style 
is steam tight. 


MASON RECULATOR CoO., 
BOSTON, MASS., U. S. A. 


OR 


PITTSBURG. 
Cuicaco. 
New Yorn. 


In Bars, Blocks, Sheets and Polished Rods, 
FOR TOOLS, DIES, MILLING CUTTERS, ETC. 








seerwerrress| NEW LIGHTNING SCREW PLATES FOR PIPE. 


FOR PIPE 


\hrth eh hy Also many new assortments for Bolts. 


SEND FOR NEW CATALOGUE. 
WILEY & RUSSELL MFC. CO., 


ASSORTMENT Ganb {6 Greenfield, Mass. 
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Ready Made Cut Gears. 


“The Iron Founder” Supplement. 


A Complete Illustrated Exposition of 


THE ART OF CASTING IN IRON, 


By SIMPSON BOLLAND, author of “Tbe eas 
Founder,” ete, tees rated with over 200 en- 
gravings. 400 pages, 12 mo, cloth, $2.50. 


JOHN WILEY & SONS, NEW YORK. 


Gears Made to Order. 
G R ANT Gear Cutting. 

Gear Book, 15 cents. 
Gear Cutting Mac 
GEORGE B. GRANT, 
Lexington, Mass., 


GEARS 








Philadelphia, Pa. 


Ready Made Cast Gears. 
| poe Made Brass Gears. 


Treatise on Gears, $1.00. 
Rites, 


and 125 South 11th St., 





BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 


SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. All feeds positive. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


New York Office, 39 CORTLANDT STREET, ROOM 86. 


BRIDCEPORT, CONN. 





BOSTON: 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing, 
So_e REPRESENTATIVES IN THE UNITED Srarss. 
B.M. TONES cw& CO... 


it & 13 Oliver St., NEW YORK: (43 Liberty St. 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, Ohio, 


Manufacture ENGINE and SPEED Lathes, which are 
specially adapted and recommended for general Machine 
and Jobbing Shop, Electrical and Experimental Work. 
High Grade Tools at Low Prices: Planers, Shapers, 
Drills, Emery Grinders, Grindstone Frames, Shop Outfits 
in Tools and Supplies. 
Write for CATALOGUE and PRICES. 


91 24 11. Swing. 


Modern Design, 
Valuable Features, 
CATALOGUE FREE. 
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PAINT ~ 
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“READY FOR USE* 








Used nthe ships he US Rand the 





{(¢ prominent Steamboat and Transportation Companies, ALL 
The only paint supplied in colors which has given ORDINARY 
‘ plate satisfaction where forced draught isused SHADES. 
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shops have more work on hand than at any other 
time since last spring This runs more in the line 
of repairs, however, and may be expected to still 
further augment as cold weather and the holidays 
close down the largé industrial plants —Labor 
Tribune. 

Gilbert & Barker Manufacturing Company, 90 
John street, New York, announce that owing to 
the death of Mr. W. S. Collins, licensee of the 
Aerated Fuel Company. the business will be car 
ried on by them as general agents for the Aerated 
fuel process in the United States. J.C. Faulkener, 
M. E., who has been connected with the Aerated 
Fuel Company for the past six years as an expert 
in constructing furnaces, and installing oil fuel 
plants. will give his personal attention to all 
matters pertaining to this business. 


J. Wyke & Co. (Fine Machinists’ Tools), East 
Boston, Mass., write us: Our business during the 
first six months of 1893 was excellent, in fact driv 
ing. The last six months’ business has fallen off 
very much indeed, and though orders for our goods 
are still numerous they are very much shrunken 
in size. Many of our ‘patent key-seat gauges” 
and ‘‘ patent center, depth, angle and twist drill 
gauges’’ are in use in many of the government 
works of the United States and Europe, also in 
the shops of the machine, engine, tool and steam 
pump builders of prominence in this country, and 
to all inquiries we have made of these firms as to 
what they think of the merits of these tools, they 
say they are the handiest tools in the shop, not only 
for the uses advertised, but for many others also. 
As for business in 1894 we do not look for much 
improvement till ‘‘tariff tinkering’ stops. 

Clayton Air Compressor Works, 43 Dey street, 
New York, write us: While our shipments during 
1893 did not equal those of the previous year— 





which was the best in our history—our trade was 
uniformly good, and we are now working full 
time and full capacity. In addition to our usual 
trade amongst the mining, tunneling and railway 
interests, the increasing of our line of ma- 
chinery in transmitting natural gas through pipes, 
for refrigerating and ventilating purposes, supply- 
ing diversin submarine operations, working pneu- 


use 


matic riveters, cranes, hoists and tools of all de- 
scriptions, vulcanizing wood, removing rubber 


hose from mandrels, operating transmission tubes, 
charging pneumatic tires, compressing carbonic 
acid gas, charging automatic sprinklers, elevating 
acids and other liquids, agitating molasses and 
solutions of every kind, operating oil fires and 
lights, testing tinware, pipe and hose, experi 
mental purposes, ete., has tended to swell the 
volume of orders, and judging from the number 
of requests which we are daily receiving for copies 
of our recently issued catalogue, together with 
estimates on our compressors for the above 
mentioned and new lines of duty, we believe 
that the year just begun will not prove as dull a 
one as has been generally predicted. Our pamphlet 
on the “* Widening Use of Compressed Air,” re 
eently noticed in your editorial columns, bas been 
extensively called for by vour subscribers. 

J D. Roberts, for Lookout 


Receiver Iron Com- 


pany, Harriman, Tenn., by W. B. Winslow, trea- 
surer for receiver, sends us the following: ‘In 


your issue of the 4th inst. you say,*the manage- 
ment of the Lookout Iron Company, Harriman, 
Tenn., are attempting’to operate their works with- 
out a scale, but have not succeeded in securing 
any one to enter their service. The works have 
been idle a long time, but the men will not resume 
work without scale rates and re-organization.’ This 
is not a correct statement. The Lookout Iron 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 
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BERLIN IRON BRIDGE CO. 


©fface and Works, 


No. 8 Railroad Ave., East Berlin, Conn. 


M. JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


CHAS. 


Engineers, Architects and 
Buiiders of 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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The above illustration taken direct from a photograph. shows the construction of a Machine Shoy 


designed and built by us for the Link Belt Machinery Co 


in width by 407 feet in length 


.at Chicago. Ill. The building is 124 feet 


Each side wing is 42 feet in width and two stories high. 


The central portion of the building is 50 feet in width controlled by a hydraulic crane 


with a travel the full length of the building 


This is probably one of the best 


designed modern Machine Shops to be found in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





THE WELLINGTON BELT HOLDER. 


Large or small 
belts shifted from 
driving pulley and 

eld at rest, and 
easily slipped back 
when machine is 
wa tO be started. 

It dispenses with 
loose pulleys, saves 
belts, and is per 
fectly safe. 

It is cheap. 

Write for descrip 

Cut shows holder in position tive cireular and 
beside driving pulley. price list to 


COOKE & CO. 


1 
163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist, 












Political Economy, the Tariff and the Currency 
JUST READY. 

A Catalogue of Books and Pamphlets on Social Sci 
ence, Political Economy, the Tariff, the Currency, the 
Finances, Population, Pauperism, Charity, the Land Ques- 
tion, etc. 3°! pages, %vo, sent free to any one in any part of 
the world who wili furnish his address, 

& CO. 


HENRY CAREY BAIRD 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


THE FOX PATENT Oren SIDE SHAPER. 


No springing of ram 
No overhanging tal-le. 
Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
{usted 116 in. or 24 in 
No Screws to Monkey 
with. Powerful, Quick, 
Accurate. Write for 
circular 


The Fox Machine Co., 
325 N. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England, 











Company 
the 


some raw mate 


pally to give 


upon running 


troit, 


might appear 


that of 1892. 


less than the scale, 


the 
for iron sufficient to 
mill continually, 
on hand for work at Iss than 
without organization’ to 
that the mill could be completely manned in less 
than ten days.” 


Graham Twist 


rather 


is now in the hands of a 
receiver recently proposed to 
merly employed in the mill, 
up the mill, at certain named prices, which were 
for the purpose of working up | 
A large majority 

of the men formerly employed in the mill favored 

going to work, 
grounds that they did not wish to become 
in order to secure a 
and as the receiver made the proposition 


rial now on hand 


but one or 


employment to 
Jrom suffering during the winter, 
If there 
justify 
there are 


mill. 


Drill and 
Mich, write us: 
increase of total 


sales 


job for 


justify 


Chuck 
The year 
over 
extraordinary, 
cumstance is accounted for by the tact that 


first six months ot the year were 


the 


receiver, 


and 


men for 


that he would start 


two objected 


such a short 


on the 
‘scabs’ 

time, 
princi- 


men and save them 


the 


1892 


‘seale prices 
me in 


about 


he did not insist 

was a demand 
running of 
sufficient applications 


the 


and 
saying 


Company, De- 
1893 showed an 
This 

but the cir 


at first 


the 
double 


Since July Ist we have suffered like 


have had 


the rest, and trade has fallen off completely, 
during December we 
and have shipped several large orders. 


but 


quite a revival, 


We wate 


| 
| been satisfied with 


increased adoption of the 


2, and $11.: 


on the whole, as 
our increased trade during the early months of 
the year demonstrated that the demand for the 
grooved shank system 
was a healthy one and to continue. 
We have increased our shop materially during the 
prepared to fill all orders sent to 
added several improvements to our 
chucks, which add to their efficiency. We have 
gotten out “tool room chuck” (which has 
been illustrated in your paper) which is a specially 
accurate and efficient tool. We have also added 
the enable chuck to take 
dritis ranging from 3,’ to 2%’, both inelusive. We 
been running on reduced force and part 
July, but have made no reduction 
in wages although the labor market is overstocked 
and low wages prevail in this district. We look 
forward to a fair spring and good fall trade, and 
an early return of prosperity, relying on the 
strength of the country to quickly rally from any 
temporary prostration. 


the result, 


bound 


was 


year, and are 


us. We have 


a new 


reducers which one 


have 
time ever since 





Machinists’ Supplies and lLron. 


New York, January 13, 1894, 
Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $13.00 to $14.00; No. 2, 
$12.50 to $13.25; Gray Forge, $11.75 to $12.50. South- 
ern brands of good quality are obtainable at $13.00 
to $1 4.00 for No. 1 Foundry; $12.00 to $13.00 for No. 
25 to $12.00 for Gray Forge. 





These Goats iy for sale by CHAS. CHURCHILL & CoO., 
, 21 Cross St., London, England. 





REDUCED PRICES oF LECOUNT’ S STRAIGHT TAIL DOG. 


No. INCH. PRICE. No. INCH, PRICE 
. 8 1.... 34 .. $0.60 10. ae $1.35 
os ee ee 1.45 
= = 3 Bie .70 12 3" sv 
afo4.. 1%... .80 > Hi st 1.80 
Tis | ae 14 seem Seo 
= SA, 6.. -- 9 > 5. iM os oe 
S ong 2a 95 16 .. — 
£5 8. 1% 1.10 17 fe “a 4.00 
aa 6 1.90 18 5.00 
& 1 Set to2in. 7/80 Full Set oe 
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. LeCOUNT, South } Norwalk, Conn. 








BORING «x0 TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 





FITCHBURG 


AND OTHER YO 


SEND FOR 
CATALOCUE E. 


FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 





ENGINELATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





TOOLS, 
DRILLS, 
DIES, &c. 





ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y, 


WM JESSOP & SONS, LTD. 


Established a century ago, 
Medal World’s Columbian Exposition 1893. 











“Star” Screw Cut- 
Foot Lathe L ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 


A= 
Scroll Saws, eR Catalogue 
Circular Free 

of all our 
Machinery. 


Saws, Lathes 
Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y, 














| Mortisers. 





Piers, 


Gun-Iron 


Loam and Dry-sand C 


Special Machinery, 


Air 


BUILDERS 


Furnace 


Accurate 


IRON FOUNDRY, 


PROVIDENCE, R. I. 


and 


Castings, 
astings, Pneumatic 
Globe Special Castings for Water 


Heavy 


Engine and Machinery Castings, 
and Caissons for 
The 
Work. 


Tubes 
Works, 
Machine 


sridge- 


Venturi Meter, 








LARGE RANGE OF 





THE ELLIOTT DRILL. 


Now Manufactured by 

A. J. WILKINSON & CO., 

180 to 188 WASHINGTON ST., BOSTON, 
3END FOR CATALOGUE, 


The Elliott Drill Press 


FOR ANY LIGHT WORK 
WORK - LOW PRICE 





MASS, 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 


WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 












CHICAGO, 
DENVER. 
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Antimony—The market is dull. We quote L. X.; 
93¢c. to 94c.; Cookson’s, 9.10c.. to 10%4c.; Hallett’s: 
9c. to 9%c.. and U. S. French Star, 10c. 

Lard Oil—Prime City is quoteé at 70c, to 71c. 

Copper—Prices have a lower tendency. Lake 
Copper is quoted at 10\%e. to 10.20c., and Casting 
Copper is held at 934c. to 9%e. Consumers do 
not buy any more than to cover their immediate 
wants. 

Lead—The tone of the market is improving, and 
there is a better demand at the low prices. Good 
commercial brands can be had at 3.20c. delivered 
in New York. 

Spelter—The market is steady at 3.65c. for New 
York delivery. The demand is light. 

Tin—The market is barely steady at 
20.40c. 


20.20c. to 





als ‘ 
* WAN TED* 

** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 

Wanted—Foremanship by one of exp.; engines, 
pumps, or gen. repairing, Indicator, Am. Macu. 


Wanted—Situation in charge of designing & mfg. 
steam, hydraulic or mining mach’y. M. E., AM. Macu. 
Engineer wants pos. as first ass’tin some _ elec- 
tric light or power station. Engineer, Am. Macu. 


Mech. engineer and draftsman is open for en- 
gagement. R., AMERICAN MACHINIST. 





Situation wanted by foreman patternmaker ; 
electric & mach’y, steady, refs. Box 150, Am. MACH. 

Wanted—An assistant draftsman. Apply by let- 
ter to John Rohland. care The Coxe Iron Mfg. 
Co., Drifton, Luzerne County, Pa. 


Wanted—Position in charge of sales of machin- 
ery or tools, N. Y. or Chicago preferred. Address 
Experience, AMERICAN MACHINIST. 


Experienced traveling salesman wants position; 
well acquainted with trade and mfrs. and can sell 
goods: Al refs. Address Box 146, Am. MACHINIST. 


Wanted—Situation by draftsman and shop supt. 
(Am.) 35 years old ; exp’d in power transmissions & 
gen, mill furnishing ; competent to plan & estimate 
on erection, ete.; good refs. J. P., Am. MACHINIST. 

Wanted—A pos. by draftsman, good ref., 12 yrs’ 
exp. in steam, hydraulic and other work as chief 
designer: would take interest: pump work a spe- 
cialty. ©., 288 Kirtland St., Cleveland, 0. 

Wanted Immediately—A first-class experienced 
mechanical engineer and draftsman, capable of 
designing high grade compound condensing en- 
gines, air compressors, heavy hoisting and mining 
machinery. Good salary and engagement for one 
year; none but experienced, sober men need apply. 
Give qualifications, experience, age, references, and 
salary wanted, Corliss AMERICAN MACHINIST. 

A mechanical engineer, 36 years, experienced in 
the design and construction of high grade engines, 
special tools, and general machinery, competent 
in handling men and work systematically, desires 
position as superintendent of works or chief of 
engineering department, and is open for imme- 
diate engagement. Address Competent, AMERICAN 


| Macninisr. 









Corner Lake & Kirtland Sts., Cleveland, 0. Established in 1874. 


CLEVELAND TWIST DRILL CO. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 





MACHINE TOOLS OF MODERN STYLE 


in FIRST-CLASS ORDER will be SOLD 
LOW BEFORE REMOVAL out of a 
SHOP JUST BOUGHT OUT. 


Gould & Eberhardt 25 in. Upright Drill, with Back 
Gear and Automatic Feed. 

Blaisdell, 40 in., 3b gh iy Drill, extra heavy, with 
Back Gears and Automatic Feed. 

Blaisdell Engine Lathe, 7 in. x 6 ft. 


Fitchburg ‘ ‘ wg 
Perkins “ “ in “ 6 
Ames + “ WB Be 
Hendey “6 “ 18 “10% 
Putnam st “. om * g% 
Fitchburg “ “ 94 * 49 + 


Lodge-Davis-Fox Monitor Lathe, 15 in. x 6 ft. 

Bogert Hand Lathe, 14 in. x 6 ft. 

Gould 8 in. Stroke Crank Motion Shaper. 

Improved 15in. * os ae EF 

Improved 36 in. Gear Cutter—cuts Spur Bevel— 
Spiral and Worm Gears, extra heavy. 

Universal Milling Machine, with all attachments 

Lincoln Milling Machine. : ; 

Upright Boring and Turning Mill, 38 in. swing with 
Two Heads, having Automatic Feeds. 

Brown & Sharpe Vertical Turret Machine, 36 in. 

Whitcomb Planer, 20 in. x 4 ft. 

Hewes & Phillips Planer, 35 in. x 7 ft. 

Ferracute Inclined Frame Punch Press. 

Stiles Pattern No. 2 Punch Press. 

Ferris & Miles 300 lbs. Steam Hammer, 


LABGE STOCK, NEW IMPRCVED TOOLS OF THE BEST 
STANDARD MAKES, 


Boiler Bending Rolls, Improved Style, 6, 8 and 10 
ft., with Hinged Housings. 


J. J. McCABE, 


c. BbuiiARD’'s [14 Dey St. 
NEW YORK. 


A SPLENDID 16-INCH LEVER ORILL 


CAT. NO. 8. AT VERY LOW PRICE. 








THE GEO. BURNHAM CO., Worcester, Mass. 





SECOND-HAND MACHINE TOOLS. 


HAND LATHES. (1 No. 2 Brown & Sharpe. 
1 “3 “ ‘ 
310 ** Garvin. | 7. 66 ‘ “s 
312° “ 
110 ‘* Reed, oo a 
th. POWER PRESSES, 
120 °** x 6 ft. Gould & Eber- Small Camfee, 


hardt, No. 3 Eaton, 


22 in. x 8 ft. Ames Mfg. Co. 


TURRET LATHES, 


15 in. x 5 ft. Jones & Lamson. 
ts ** Lodge & Davis. 


1 

1 

1 ‘18 Bliss. 
1 ‘* 2 Stiles. 
1“3 « 

1 ‘* 6 Niagara, 
1 
1 
1 
2 
1 


te 


* 21 Bliss. 
58 ‘6 


ed ** Hendey Machine Co, “36 4 
43 ’ hel ‘ 7 ** Heavy Drop. 
MILLING MACHINES. “7 & Foot Press. 
1 No, 1'¢ Garvin. Tal hl One 
a No. 176 Corvin. MISCELLANEOUS 
1 * 2 Garvin. ON i a hi 
4 ‘** 1 Pratt & W. Lincoln. 1 ee i enrie meee * ae ze 
2 F. E. Reed Lincoln pag hrhedrepa Ls (gS dap gt 
a “glial 2 oo 1 2‘ Bignal & K, Pipe Machine, 
1 No. 4 Garvin, Rack Feed. 1 No. 3 Diamond Grinder. 
1 Merritt Heavy Back Geared, 3 6 a air 7 
No. a Ln eens Standard Uni- 1 “ % Garvin Cutter Grinder, 
v mee 2 Garvin Screw Slotters. 
yay Tt ta ’ he 2 No. 2 Brown & S. Tappers. 
SCREW MAC HINES. 1 6in. Bement Slotter, 
2 No. 00 Garvin, W. F. 1 10 in. Newton Slotter. 
» ss 2 . 1 No, 2 Nat. Single Bolt Cutter, 
2 eR a ™ i ee Double ba 
Also, large number of other machines, Write for complete list 


and detail description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 












FOR HAND OR 
ELECTRIC POWER. 
poi 





wi rn Ati : r 


, Chrivar 8 r, | " 333 East 56th St, 


NEW YORK. 
MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 


capacity, to be operated by Hand, or wholl r 
by Electricity. af 7 oe 





eS, 


¢ Cc 


order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


(35 Bicycle and Labor Saving Machinery a Specialty. 





E.W. BLISS CO., 


1 ADAMS ST., BROOKLYN, WN. Y. 
estern Office, 14 N. CANAL ST., CHICAGO, ILL. 


Dies, Shears and Special 
Machinery. 


Punching and Drawin 
Presses, Drop Hammers. 


OWNERS OF 


THE STILES & PARKER PRESS CO, 








=sOR SALE CEEAL. 
One pair of Greene Cut-off engines, 250 H. P. 
(125 H. P. each), 18 x 48 in.; 14 ft. x 30 in. fly-wheel; 
all in good condition. Have been running up to 
date. Address, 
WINCHESTER REPEATING ARMS CO., 
NEW HAVEN CONN. 





ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Use of 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL BESIGNED. 
MATERIALS OF THE BEST. 
Spe cial Prices Send for Circulars, # 
Springfield Mach. Too! Co. 

SPRINGFIELD, OHIO, 










Asst. foreman boiler maker, locomotive works, 
age 35, thorough mech,, make estimates, wants 
pos. as foreman, or contract to build or rebuild 
boilers, tanks, reset tubes. etc.; R. R. shop pref’d; 
refs. Al. ‘*Temperate,’’ AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS +} 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 





For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 





Hand pipe threader 4’, $67; monitor lathe, $95; 
screw-cutting lathes, all sizes,cheap. 229,AmM.MAcH. 


Calipers, Surface Gauges, etc. Catalogue free. 
Send forit. F. A. Welles, Milwaukee, Wis. 


Agents—$5 Speed Gage, new, valuable, sells; 
shows constantly speed and slightest variations; 
Geo. T. McLauthlin & Co., 120 Fulton St., Bostor. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 

We will pay 50 cents each for copies of the 
AMERICAN MAcHINIST Of December 4, 1886 issue; 
must be unsoiled and in good condition. AmERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


Correspondence wanted with a reputable con- 
cern manufacturing a standard line of goods, with 
a view of consolidating. Have a large general 
jobbing foundry & mach. business, but would Jike 
to mfr. some standard article. Box 149, Am Macu. 








BRANCH OFFICES! 


AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 
THE BUFFALO 


WOoRKs, 


STEAM PUMP CO., 


BUFFALO, N. Y. 


76 JOHN STREET, N.Y. CITY. 
(55-57 CLINTON STREET, CHICACO, ILLS. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MIcH,,u. s. a. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED 











SHANK TWIST DRILLS AND CHUCKS. 





Send for Catalogue. 





MACHINERY 


NEW AND SECOND-HAND. 


Boiler Shop Outfit, Bement, Miles & Co. make. 

93 in. Hydraulic Riveting Machine, Pump and Ac- 
cumulator. 

10 Ton Crane Bridge, 24 ft. x 20 ft. 

Plate Planer, 16% ft., one setting. 1in. Plate. 

Boiler Bending Rolls, 8 ft. bet. Housing. Hinged 
Housing. 

Shear No. 27, 30in. throat, 34 in. plate. 

— ALSO — 

Boiler Rolls, 8 ft. 3in. between Housing. Cheap. 

Punch, 21 in. throat. Teal. 

60 in. Swing Post Drill. Hilles & Jones. 

Full Line Lathes, Planers, Drills, Milling Machines. 

Screw Machines, Shapers, Profiling Machines, etc. 

No. 144 Fowler, No. 3 Stiles Press. 

11 in x 4 Hand Lathes. Cheap. 

Lot of Polishing Machinery. Dynamo for Electro- 
plating, Drop Hammer, Belting, etc., etc. 


Send for December List of Machinery on Hand. 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 613 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 





IF YOU WANTANY THING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS - 





GIGREN TOQL TELL, 


Works at HAGEN, WESTPHALIA, GERMANY. 


ADAPTED SPECIAL No. 8| MARKT &Co., 
TOOL STEEL| Pas no equal for AGENTS, 
FOR use on very |78& 80N. Moore 8t., 
SPECIAL Uses, | HARD MATERIALS, New York. 





Langbein’s Splendid Book on the Electro- 
Deposition of Metals. 


A New Revised and Enlarged Edition. 


JUST READY. 


A COMPLETE TREATISE ON 


The E lectee-[) enosition of Mf etals 


Comprising Electro-Plating and Galvanoplastic Opera- 
tions, the Deposition of Metals by the Contact and Im- 
mersion Processes, the Coloring of Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of the 
Electric Elements, Dynamo-Electric Machines, Thermo- 
gies, and of the Materials and Processes used in every 

Jepartment of the Art. Translated from the German 
of Dr. George Langbein, Proprietor of a Manufactory 
for Chemical Products, Machines, Apparatus and Uten- 
sils for Electroplaters, and of an Electroplating Fstab- 
lishment, in Leipzig. With additions by William T. 
Brannt, Editor of ‘‘ The Techno-Chemical Receipt 
Book.” Second edition, revised and enlarged. Illus- 
trated by one hundred and _ thirty eight engravings, in 
one volume, 8vo, XXVIII and 430 pages (458 pages 


Price $4.00 free of postage to any address in the world. 


> A Circular of 6 pages quarto, giving the full Table of 
Contents of this splendid Book, with specimens of the illus- 
trations, will be sent free of postage to any one in any part 
of the world who will furnish us with his address. 


> Our New and Enlarged Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues, 
the whole covering every branch of Science applied to the 
Arts, sent free, and free of postage, to any one in any part of 
the world who will furnish us with his address. F 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


* S = AOt mame 
Keun to CO, i 
Branch: 265 State St,, Chicago, 4 


Manufacturers of 
Drawing Materials, 
Surveying Instru- 

ments, &c. 























Paragon Drawing Instruments, Extra and Best 
Quality ; German Drawing Instruments, Paragon, 
Duplex, Universal, Anvil Drawing, Helios, Blue 
Process Papers, Scales, Triangles, T-Squares, &c., 
&e. Catalogue on application. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLAE, IND. 








SAW 


FOR 


Cutting 
eS Hot Iron 
ma OF eel, 
MFG. CO., 












* 


A. R. KING 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 











ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 
AND REMOVING 
WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Circular and Price List. 


Harrison Safety Boiler Works, 
Germantown Junction, Phila., Pa. 


















THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
‘Tools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 






Wealso make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 











EMERY WELL CO,, 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 





THE MANHATTAN RUBBER MFG. CO., 


MANUFACTURERS OF 


NEW PROCESS 


EMERY WHEELS. 


SEND FOR CIRCULAR AND PRICE LIST. 
64 CORTLANDT ST., « NEW YORK, 








THE 


Oneida Mife, Chuck Co, 


ONEIDA, N.Y., U.S. A. 


Manufacturers of The Mon 

y arch Lathe Chuek and Little 

Hercules Drill Chuck, Write for 

oy... catalogue direct, or to 

CHAS. CHURCHILL & CO,, Ltd, 
21 Cross Street, 


Finsbury, London, ENGLAND. 











Send for Circulars 
and References. 


HIGH = POWER 


FT TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 





SEND FOR CATALOGUE. 











MARIS AND BEEKLEY, 






23438 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 





A New “SAFETY ” 












Latest Improvements. 

No Jumping of Chains. 
No Jarring of Load. Anti-Friction Bearings. 
ADAPTED FOR HEAVY OR LIGHT LOADS 


In 


Machine Shops, Foundries, Electric Light aud Power Plants. 
EDWIN HARRINGTON SON & CO. (INC.), 








_MACHINE TOOL BUILDERS, 


1515 PENNSYLVANIA AVE., PHILA., PA. 





RACTICAL 
DRAWING.” 





Order now before our stock 
of papers is exhausted, 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. | Rae gl ; By J. G. A. MEYER, 
aa,This aluable soricn of 0 articles | American Machinist, | ,,,,Tmis,reiosble series of, 108 article 
American Machinist containing American Machinist containing 


them will be sent by mail to any address | 
in the U.S., Canada or Mexico, Soe 9S, | 
or single copies, 5 cts. each, postpaid. 


203 BROADWAY, 
NEW YORE. 





them will be sent by mail to any address 
in the U.8., Canada or Mexico, for $5.20 
or single copie 8, 5 cts. each, post paid. 










BODO 
Dixon’s Silica 3 


Graphite 
Paint 


WIIl preserve a roof for TEN to 
FIFTEEN YEARS-—perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 








Send for circulars on Paints and Painting. 


JOS, DIXON CRUCIBLE CO,, Jersey City, N. J. 





COILS and 
BENDS of 
IRON, 
BRASS, 
and 


COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 











Ask your nearest Dealer, or send ‘to the Manufacturers for 


Strong, 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Accurate, 


Made entirely of Steel, Body Solid, of but one 
piece of Metal. a 


Ask for Style B.—Holds from the smallest to 3g inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Finsbury, London, England. 







Durable, Cheap, 





CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 


and have also added 
application. 


a 10% 


inch and a 15 inch. 


Prices and discount on 


Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then priee. We have made im- 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims 
We carry a large variety in stock, 
and design chucks ane chucking 
tools for special purposes. Have 
you read our late catalogue ? 
SECTION INDPT. 





SSSA lordan Planer Chucks 


Orbea SEND FOR CIRCULAR. 
ay c.W.JORDAN, 
4 Wayne St., 





WORCESTER, MASS. 


Ch T fF k g The National. 





INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Fst'd 1882. Strongest. Easiest to cha ange. Best finish. 
Reversible Jaws (patented) giving 5 changes in- 
cluding every possible position. ILLUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment, 
Address W. WHITLOCK, 


39 Cortiandt Street, N. YW. 
Works, 1300 Hudson, Hoboken, N.J. 


red 


Detroit Foundry Equipment Co., 


7O2 TEMPLE CourRT, CHICAGO. | DETROIT, 
New YORK OFFICE, 182 FRONT Sr. MICH. 













This Drill is for light, sensitive and 

me rapid drilling. Has greatest power 

when speed is slow, and is most sensi 

tive when speed is high. 

Power Hack Saw is made in two 
sizes, No. 


circulars 
andprices. 
STOVER 
NOVELTY 
WORKS, 
23 River St 
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EI 
HEAL 


CASTINCS 


For Machinery of any size, from patterne or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., WN. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 





SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
tion Lathe C hucks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws. 


SKINNER CHUCK CO., 


SEND FOR CATALOGUE, New Britain, Conn. 


1 








Write The Pratt Chuck Co., Ciay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of. 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 

FOREIGN AGENCIES: 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No.5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England, 





STRANGE, BUT TRUE!! 
aw| CAE Hew Paacess Rav Hine Gans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
They require No 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y.,U.S.A. 


SOFT CASTINGS, 


Made from best grades of Pig ed for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 














SEND FOR CATALOQUE, 


ESTER MACHINE SCREW CO 


AAAAAAA AAAAAAAA 

















0: K a) 


anufacturers of Set, Cap & 
Boece Screws, Studs, etc. 











Independent 
Claw Jack. 


204, 206, 


HYDRAULIC MACHINERY. 


PRESSES, PUMPS, PUNCHES, 


Jacks, Valves, Fittings, Packings, ae 
ACCUMULATORS. 








~ Pulling Jack. 


THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, Proprietors | 
208 & 210 E. 43d Street, New York, 
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A. FALKENAU, 


(ith Street & Ridge Ave., Philadelphia. Pa. 


MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 


GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 








ENCINE LATHE.) 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & CO., i 


Greene to DIETZ, GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S.A. 









Blil P RIG 
LRANES 


AND 


LUGLS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 


MILWAUKEE, - Wis. 





‘2 (OO) is 


FOR 


SHEET METAL WORK, 


| 
PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
___ BUFFALO,N. Y. 


& BEVEL GEARS, 


b Cut Theoretically Correct. 
1 For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


uccessor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa. 














chine” for cast-iron work. 


SOME SAY they are 
doing 60 per cent. some 
40 per cent., others as 
high as 300 per cent. and 
500 per cent. more work 
on our Double Saddle 
Turret Lathe than they 
formerly did, depending 
on the kind of work and 
their former facilities. 
Practically a “Screw Ma- 


Please write us for information. 


THE LODGE & SHIPLEY M. T. CO., 


CINCINNATI, 


OHIO. 





PATENT UNIVERSAL 


* SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


sano TWIST DRILL GAGE 


J WYKE&CO E Bosron, Mass 


SEND FOR LISTS—— 


CHA? CHURCHILL& CO.LTD,AGTS 
21 CRossST.Finsaury, LONDON ENG. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 








New Patent Whip Hoist, {i 









Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 


UT 


WITH OUR 
NO. 3 FLEETWOOD SAW 
Fitted for FOOT or STEAM POWER, 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, DELAWARE. 


FOR SALE BY 


CHAS. CHURCHILL & CO., Limited, 
No. 21 Cross Street, Finsbury, London, England, 








IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 
KEYING 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MF@. CO., 


HARTFORD, CONN. 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
lron or Stee! surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE -CO., 


HARTFORD, CONN. 


STD INSIDE et CALIPER. 


————— 











It measures by thousandths from a tol8inches. Write 
for circular. 


J.T. SLOCOMB & CO., Providence, R. I. 


AMERICAN GAS FURNACE 60., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOCUES ON APPLICATION. 


No. 80 Nassau Street, - - NEW YORK. 


ENGLIsH AGENCY 
Chas. Churchill & Co., “itd., 21 Cross Street, Finsbury, 
London, E. C., England. 


NO KEYS. NO serine = NO SLIPPING. STUART’S PATENT 
— SSS Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
7 injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 
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FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


True to Pattern. Sound. Solid. 











PUNCHING «* SHEARING MACHINERY 
= °° BOILER MAKERS ROLLS. > 


New Doty Manuracturine ©: 
Sanesville se _ Wyoafin. | 


q BICKFORD DRILL AND TOOL CO. 


























3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 








BORING AND TURNING MILLS. 
Something Ter in Mechanics ! 
CEOMETRIC vith SHOULD HAVE 
MACHINIST 


OUR CATALOGUE. 


It is a 704 page cloth bound book, 


Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, ete., in metals, wood or stone, 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 


eh CALIPERS 
iad] EN 5 SIZES 
——— Any graduation 


tr 
Also Vernier and Metric System. 
WARRANTED ACCURATE. 


Ask your dealer for them or send for circular 
and prices to —, G@, SMITH, Columbia, Pa 


FIARD FIBRE. 


A Substitute for Hard Rubber, Hrass, 
Rawhide and Leather, made Hard or 
Sott, in Sheets, Kods, Tubing, Washers, 
for Rlectric val Insulatic on, Friction Bear | 
ings, Noiseless Gears, Dust Guards,Pack | 
\ ing and General use in Machine Work. 


] Send for Catalogue and Samples. 
Y DELAWARE HARD FIBRE CO., 


Wilmington, Del., 


A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
tunded with first order amounting to $10.00 
or over. 








105 FULTON STREET. 
NEw YORK CiTy. 
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ACHIN ERY 
For Reducing and Pointing Wire, 


|} ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


——$$ > 
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S .W. GOODYEAR, Waterbury, Conn. 


Trade Mark. 


aa 15 Long Lane, London, E. C. 


MONTGOMERY & CO., 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECTAL TOOLS TO ORDER. 


New Bedford, 
MASS. 


Bit Stock Drills, 





=F. E. REED & C0., 


Worcester, Mass.,7# = 









MANUFACTURE ; 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 111! Liberty St., New York. 
515 Phenix Building, Chicago. 













New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


W. C. YOUNG MFG. CO., "sis" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 








“jhe. Scheinnat aq Machine. ie 


MILT acHES 


° UNIVERSAL Gihaiace 
6 > REAMER GRINDERS... 
maa Ci aval avat-¥ (i On 















P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








VARIABLE FRICTION FEED 


for Saw Mills, etc. All or part of recent patent for sale 
at very low figure. Device is already a commercial suc- 
cess, address 


GEO. $. COMSTOCK, Mechanicsburg, Pa. 








WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 6CO0 LIST BRASS 
Catalogue FREE to any Business Firm. 


BOSTON 








D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for +4] Work, ete. 













The No. 4 B Machine for Cutting and Threading 
Pipe 4% in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 
21 Atherton St., YONKERS. N. Y. 





JONES & LAMSON MACHINE CO., 









Sueaelty 
2 in. diameter, 
24 in. long. 
2 BY 24 FLAT TURRET LATHE. 





SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


ALSO BUILDERS OF OTHER 


TURRET WACiIINERY, 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 














LATHES 












DRAPER MACHINE TOOL CO., 


successor TO LATHE & MORSE TOOL CO., 
WORCESTER, MASS. 


AND PLANERS. 





Almond Drill Chuck, 


——— : Sold at all Machinists’ 
— SS “ Supply Stores. 
== 






. 
T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


BARKER’S ai 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 














SEND FOR c IRCULAR. 








SWEET’S 
Measuring Machine. 
The only micrometer 
that will not Jose its 
accuracy by wear. 
Sat:sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 


Syracuse, N. Y. 


i VERNON COUNTING REGISTER. 


, Positive Motion, Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 

For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 











Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


‘CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 








An Accelerated Speed Machine 


increases gradually the revolutions of 
the stock as the tools feed in. This re- 
duces the cutting time from \ to \ that 
required by the old way, and enables 
you to do your work in oneshalf the 
time then required. 


Full Descriptive Circulars Free, 
HURLBUT-ROGERS MACHINE CO. 


SOUTH SUDBURY, MASS, 





MAKE YOUR- or qual- 
* ify to 
SELF A ; take 

charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 
THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 

The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry. Elementary Mechanics, Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 

Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers, Machine Design, E lectricity, Ete. To ae gin, Students need only know how to re ad and write. 
Moderate Charges. Diplomas Awarded. Send for Free Circular Giving fall Particulars, 








TURNING 


MILLS, 
"A, 5, & 6 fl Swing 
fH. Bickford, 


LAKEPORT, N. H. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & CO., Lt'd, 
21 Cross St,, Finsbury, London, 


Berry Tyr nb a 











J corrinat GHT RAC E,N.Y 


ae im bh LARP F? Lite 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Com rin tee for doceteas, Ray all oon. 
EVERY SCAL FOR 

COFFIN & LEIGHTON. SYRACUSE. "N.Y 














SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 
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THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
‘ 302 Peach Shey 










ERIE The cut represents 
our Stationary and 
a Portable Key - Seat- 
ing Machine. which 
Ss fully meets all the 
Ss requirements of a 
Ss machine shop, They are furnished 
~s with one, two or three Arbors as 
a) desired, to cut an 1y width of key-seat 
ca up to 2 1- . inches wide 
S&S ‘ 1 15-16 inche ; Arbor works 
n all bores from 115-16 
— . rP, inches to 3 inches diameter, 
Ss —. and cuts seats 12 inches 
J T- ~ inches Arbor works in all bores from 2 7-16 inches to 
5 inct diameter, and cuts seats 16 inches long. 
t 7-16 inches Arbor works in all bores from 4 7-16 inches t 
14 inc che *s diameter, and cuts seats 26 inches long 
we an attachment for the “pur se seats can be nat in hole 
as small as 1 inch diameter oy one pas sage of the 
If the work is heavy and to lores to be nlaes “¥ on yen it 
can be detached from stand and used as portable machine, 


BACK VOLUMES OF THE 


AMERICAN MACHINIST 


for 1880, 81,’82, "83 ’84, ‘85, ’86,’87,’88, ’89, 


a few may be still be had at the regular rate 
of $3.50 per volume bound. or $2.50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


' AMERICAN MACHINIST, 





||203 BROADWAY, - NEW YORK. 






BARNES’ 


£7 UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 

Send for Catalogue and Prices. 


W.F.G JOHN BARNES 60, 


/ 1995 Ruby St., Rockford, 111. 


~ ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., LTD., 
21 Cross St., Finssury. LONDON, E.c., ENG. 
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WM. SELLERS & C0,, incorporated, | 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, a a 
— Pulleys, Hangers, Couplings, Etc. 
— = INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALLSTATTER CO.}| = 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 



















THE FINEST 
CATALOGUES 
- EVER 


| ISSUED. 














THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable To nd 
for all Bench Wood- 
workers Latest and 
Best Des sign. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


1S) SPECIAL MACHINERY. 


ae gee ESTIMATES GIVEN ON MACHINES 
—— IN QUANTITIES. 


A FR FE Gl FT. GEO. D. WALCOTT & SON, 


Manufacturers of 
$5.00, $2.50 and $1.00. LATHES 
Come boys drop that Hammer and Chisel 





eruet ean PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 
POWER PUNCHES AND SHEARS. 











DETRICK & HARVEY, 
MACHINE C60., 


Manufacturers, 


Baltimore, Md. 7 








A\) 














and try your hand at an Add. AND 
We will give the above amounts in any of our SHAPERS, 
fine tools for the three brightest and best, original 
four to ten line advertising the STANDARD 
TOOL CO.’S MECHANICAL FINE TOOLS. 2 sAcKson, 


Picture Book Free. Children Cry for it. 
Standard Tool Co., Athol, Mass., U. S. A. 


“Write us for Photo 
and Prices. 








ARTHUR'S $ 4 UNIVERSAL ” ROPE GRIPS, 


ENGLISH TRADE. sem'sr'kingineers and im: 


connection amongst Engineers and steam users,are 


THE HILLES & JONES CO., 


WILMINGTON, DEL. 
—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc, 


Cut shows our DOUBLE PUNCH AND SHEAR, WITH JIB 
CRANES, for Boiler and Ship Work. 


Tit Danas STEAM PUMPS AND PUMPING ENGINES, 
“a? BEST MADE sitiat 


SITUATIONS. 
Manufactured by 


) M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


77 LIBERTY STREET, NE w YORK, 
BRANCH OFFICES: {/i GriVER STREET Boston 


















How wer Do You Wash Out Your Boi ers, 


and how do you do it? Did you ever apply the water 
test to them? Are you acquainted with the 


RUE BOILER WASHER AND TESTER? 


mil) If not, send for Catalogue which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner. 


Rue Mfg Co., 118 N. 9th St., Philadelphia, Pa. 


>AVISS TOR | 'H 


SeRENBERTAYANSECIORICOWIGH'S DETROICNICH = ae Y 


~ ENGINE GASTINGS - 


¥é to 2. H.P. Upright, Horizontal and Marine. Illus- 
trated Booklet free on receipt of stamp. Gas Engine 
and Dynamo Castings, Small Boilers. Experimental 
work for inventors. 

wre Iie wEeED & Co., 


106 LIBERTY STREET, NEW YORK. 
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ROBERT POOLE & SON CO. 
ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


SIMPLE, DIRECT AND NOISELESS, 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


Pees" THE ARTHUR O0,, Seite 





MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 


porters of mechanical appliances having a large 


open to the app lication ot firms or patentees de- 
sirous of introducing the ir specialties to the Eng- 
lish market. Address, ‘*ENGINEERS,” care of 
Cc. &. H. Bouttanp, Cousin Lane, London, E. C 


England. 








m HENDEY M 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 incH To 25 


work in lron an 


——_ee4 











45-INCH PILLAR SHAPER. 





Heavy, Powerful and 
Rapid Workers. 


Guaranteed strictly first-class fi 
in every way. 


The 25 inch is adapted |. 
to the heaviest class of " 


Mills, Engine Works, and 
Machine Shops, etc. 


CHAS. CHURCHILL & CO., Ltd, Agents, 
21 Cross St., Finsbury, London, England. 


ACHINECO. 





INCH. 





d Steel 








25-INCH PILLAR SHAPER. 
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THE BUCKEYE ENGINE CO., SALEM, Oni0,)| # 


have received awards at the World’s Fair as follows: 


One Medal and Diploma and two Special Diplomas on Simple Engines, 


MEDIUM AND HICH SPEED, 


TANDEM COMPOUND ANP CROSS COMPOUND CONDENSING AND TRIPLE 
EXPANSION FOUK CYLINDER CONDENSING ENGINE, 


“OTTO” GAS ENGINE WORKS. a ENGINES. 
Stationary & Portable 


ALL SIZES. 
Dwarfs in size and 
Giants in Strength, 
|) Costs only 10 cents a Dey 
y per H. P.torun them, & 
scarcely any attention. 
EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


eee 8. THE VANDUZEN GAS & 
=< GASOLINE INE ENGINE £0. 





SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y. 







AMERICAN 
® MACHINIST 


Branch Office, 
246 Lake St., CHICAGO. 


Mention 








Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. i 





WEBER GAS & GASOLINE ENGINE. yp. 
- Simplest and most economical ( 1h) 
engines on earth. 
Fully Guaranteed. ” 
A boy starts it, requires only a — = 
few minutes’ attention a day. a = 
m Guaranteed cost of running I 7s —=S= 
cent per hour per H. P._ Write > = 


= catalogue. Address Drawer 
) 

Simplest and Cheapest Gas Engine known. Speed can be changed 
WEBER GAS AND ‘ while running. Send for Circular. 


GASOLINE ENGINE CO. Js WATER MOTOR CO., Newark, N.J. 
Kansas City, Mo. SACK US Also Mfrs. VENTILATING FANS. a 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. CO., 
38 & 41 CORTLANDT STREET, N. Y. 








































THE MACHINERY I make is the very kind 
YOU want. Every machine bears the imprint of 
my brain, as wellas my name. Of the best workman- 
ship and the finest material, it does the best work, 
saves the most time and makes you the most money. 

Send for a catalogue. 

P. PRYIBIL, 498 to 510 West 41st Street, New York. 
Machinery B: WOODWORKING MACHINERY. 


MACH’Y FOR BRASS, IVORY, HORN, ETC. 
Catalogues. |C. SHAFTING, PULLEYS, HANGERS, ETC. 





EVANS FRICTION CONE CO. 


HANGING AND STANDING 
CONES, 


‘e 1 MADE IN ALL SIZES, 
t/ Thousands in use trans 

mitting from 1 to 50H.P. For 

information address, 


No. 85 WATER STREET, 
BOSTON, MASS. 


American Standard Gauge & Tool Works, 


tp SHEL 
==y AEANERS 


54 inch to 5 a. 
JAMES A. TAYLOR & CO. 
Send for New Pamphlet, 


Moffet Portable Drill 


UNSURPASSED Weighs 42 Ibs. and 


drills from %% to 
ASA 


1% inches diam- 
REAMER. 


eter. 
Will work in 
any position. 













The SE n° 


RENEWABLE SEAT pSeeye 





ATE VALVE. 












Runs with Steam 
oR— 


Compressed Air. 


;.-DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean nll by A ‘Ste am 
to Engines, Dry Hous 





Place Separator as close to engine e.. vy A — 

as possible, the steam taking a spiral 4) 

course between the threads causes 

the water to be thrown by centrifugal 

force against the euter walls, while the 

dry steam goes through the smali holes 

to center of Dipe. Cream can enter at 

A or B, as convenience may re quire H P 

also us sea ip conveying steam lon = dis Manufactured by 

tances, for Steam Hammers, Dry Hous IM 

Water Gas Generators and for ou par GT OLAT, 

poses where Dry Steam is necess ary. 4 f ¢; u) 894&91 
KEYSTONE ENGINE & MACHINE WORKS, | ¥#24 40° winter, 7 paleo 

NEW YORK. 


Fifth and Buttonwood Streets, Philadelphia, 













ey a a -= 
CORLI RILUSS; STEAM ENGINES 











Panteai oo: Furl VARIETY 
ONTRACTS eo 
TAKEN FOR COMPLETE Py, oe 





Lhe: wana 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Cataloeue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery 





















HIGH PRESSURE BOILERS \: ira : : | } 4 WESTOR ENGINE 0+. 
COMPLETE POWER PLANTS MMe unc MOC 
SC) TH CASE AUTOMATIC HIGH SPEED ENGINE 
y Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Building 
mA“ Manufactured by THE J. T. CASE ENGINE CO., 
A ~ New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 
PHILADELPHIA CORLISS ENGINES, 
ALL SIZES. 
Philadelphia Engineering Works, Ltd. 


(Tandem Compound.) ; 
PAINTED POST, N. Y. 
AND 

GEO. D. HOFFMAN, 82 Lake St Chicago 

SIMPLICITY, COMPACTNESS. 
BUILT IN SIZES FROM 2\& to 25 H. P. 
PIERCE & MIL L — E NG soggy note c O., Selling Ag zents for New 
Simple, Compound and Tripie-Expansion, 
Mifflin St., East of Front, PHILADELPHIA, PA. 











38 Cortlandt Street, New York City 
| OSWEEO, 1 18 South Canal Street, Chicago, Ill. 
=, Oliver Street, Boston, Mass. 


Arch Street, Philadelphia, Pa, 


Tw LANE & BODLEY EY C0. 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong, self-oiling) (Good proportions) 


SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 


pecify Nicholson’s Compression Shaft | [F YOU HAVE ANY SMALL ARTICLES 


COUPLINGS, AND GET SOMETHING in Brass or Iron that you want manufactured 
THAT WILLCGIVE You SATISFACTION. | !" quantities, write to Taz Jones Bros. ELECTRIC 
; Co., 28-30-32 West Court St., Cincinnati, O. 


















No Keys or Keyseats—Satisfaction Guaranteed, 


W. H. NICHOLSON & CO., Wilkes Barre, Pa. 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘‘ Clipper”’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 214 Race St., Phila., Pa. 

















CATALOCUE FREE ON APPLICATION. 
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Antimony—The market is dull. We quote L. X., 
934c. to 94c.; Cookson’s, 9.10c.. to 10lgc.; Hallett’s: 
9c. to 9c... and U. 8S. French Star, 10c. 

Lard Oil—Prime City is quoted at 70c. to Tic. 

Copper—Prices have a lower tendency. Lake 
Copper is quoted at 10%%éc. to 10.20c., and Casting 
Copper is held at 93¢c. to 946c. Consumers do 
not buy any more than to cover their immediate 
wants. 

Lead—The tone of the market is improving, and 
there is a better demand at the low prices. Good 
commercial brands can be had at 3.20c. delivered 
in New York. 

Spelter—The market is wendy at 3.65c. for New 
York delivery. The demand is light. 

— market is barely steady at 20.20c. to 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded. 


Wanted—Foremanship by one of exp.; engines, 
pumps, or gen. repairing, Indicator, Am. Macu. 


Wanted—Situation in charge of designing & mfg. 
steam, hydraulic or mining mach’y. M. E., Am. Macu. 


Engineer wants pos. as first ass’tin some _ elec- 
tric light or power station. Engineer, Am. Macu. 


Moch. engineer and draftsman is open for en- 
gagement. R., AMERICAN MACHINIST. 











Situation wanted by foreman patternmaker ; 
electric & mach’y, steady, refs. Box 150, Am. Macu. 


Wanted—An assistant draftsman. sony by let- 
ter to John Rohland. care The Coxe Iron Mfg. 
Co., Drifton, Luzerne County, Pa. 


Wanted—Position in charge of sales of machin- 
ery or tools, N. Y. or Chicago preferred. Address 
Experience, AMERICAN MACHINIST. 


Experienced traveling salesman wants position; 
well acquainted with trade and mfrs. and can sell 
goods; Al refs. Address Box 146, Am. MACHINIST. 


Wanted—Situation by draftsman and shop supt. 
(Am.) 35 years old ; exp’d in power transmissions & 
gen. mill furnishing ; competent to plan & estimate 
on erection, etc.; good refs. J. P., Am. MACHINIST. 


Wanted—A pos. by draftsman, good ref.,, 12 yrs’ 
exp. in steam, hydraulic and other work as chief 
designer; would take interest; pump_ work a spe- 
cialty. C., 238 Kirtland St., Cleveland, O. 

Wanted Immediately—A first-class experienced 
mechanical engineer and draftsman, capable of 
designing high grade compound condensing en- 
ginev, air compressors, heavy hoisting and mining 
machinery. Good salary and engagement for one 
year ; none but experienced, sober men need apply. 
Give qualifications, experience, age, references, and 
salary wanted. Corliss AMERICAN MACHINIST. 


A mechanical engineer, 36 years, experienced in 
the design and construction of high grade engines, 
special tools, and general machinery, competent 
in handling men and work systematically, desires 
position as superintendent of works or chief of 
engineering department, and is open for imme- 
diate engagement. Address Competent, AMERICAN 





MACcBINIST. 








Corner Lake & Kirtland Sts., Cleveland, 0. Established in 1874. 100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. 


85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 





MACHINE TOOLS OF MODERN STYLE 


in FIRST-CLASS ORDER will be SOLD 
LOW BEFORE REMOVAL out of a 
SHOP JUST BOUGHT OUT. 


Gould & Eberhardt 25 in. Upright Drill, with Back 
Gear and Automatic Feed. 

Blaisdell, 40 in., Upright Drill, extra heavy, with 
Back Gears and Automatic Feed. 

Blaisdell Engine Lathe, s in, x : ft. 





Fitchburg ‘ 
Perkins - 56s 1 Fase ihe 
Ames “ “ 16 “ [Ty 


Hendey 04 ee: eS" vee o 

Putnam “ oe 20 ee 8 “ 

Fitchburg ‘“ +: Shit 18.“ 

Lodge-Davis-Fox Monitor Lathe, 15 in. x 6 ft. 

Bogert Hand Lathe, 14 in. x 6 ft. 

Gould 8 in. Stroke Crank Motion Shaper. 

Improved 15in. “ std - ~ 

Improved 86 in. Gear Cutter—cuts Spur Bevel— 
Spiral and Worm Gears, extra heavy. 

Universal Milling Machine, with all attachments. 

Lincoln Milling Machine. ; 

Upright Boring and Turning Mill, 38 in. swing with 
Two Heads, having Automatic Feeds. 

Brown & Sharpe Vertical Turret Machine, 36 in. 

Whitcomb Planer, 20 in. x 4 ft. 

Hewes & Phillips Planer, 35 in. x 7 ft. 

Ferracute Inclined Frame Punch Press. 

Stiles Pattern No. 2 Punch Press. 

Ferris & Miles 300 lbs. Steam Hammer, 


LARGE STOCK, NEW IMPROVED TOOLS OF THE BEST 
STANDABD MAZES, 


Boiler Bending Rolls, Improved Style, 6, 8 and 10 
ft., with Hinged Housings. 


J. J. McCABE, 











E. P. BULLARD’s | 44 Dey St.,| 


NEW YORK. 


A SPLENDID 16-INCH LEVER ORILL 


CAT. NO. 8. AT VERY LOW PRICE. 


N. Y.Mach’y Warerooms. 








THE GEO. BURNHAM CO., Worcester, Mass, 


SECOND-HAND MACHINE TOOLS. 


HAND LATHES. 1 No. 2 Brown & Sharpe. 
8 » iy Garvin. ; “ . “ “ 
110 ‘* Reed, 
820 ‘* x8 ft. Ames Mfg. Co. POWER PRESSES, 


120** x 6 ft, Gould & Eber- } Soe Camfee, 








in x8 ft. Ames Mfg. C 1°18 Bliss 
2 22 in. x 8 ft. Ames Mfg. Co. . 88. 
. s 1 “ 2 Stiles, 
TURRET LATHES, [1 “ 3. « 
|1 ‘ 6 Niagara, 
i 15in. x 5 ft. Jones & Lamson. |} « 9] Bliss 
a. * ** Lodge & Davis. /4 «53 * a 
: “* Hendey Machine Co. | 4 « 96 « 
- 2 ‘* 7 ** Heavy Drop. 
MILLING MACHINES. (1 « 7 « Seon Pesan” 
y 1 
Part ke nh g MISCELLANEOUS. 
1 “ 2 Garvin 
. ; 2 No. 1 Garvin Gear Cutter. 
H = - = za ines. 1 4in. Curtis Pipe Machine. 
1 No. 4 Garvin, ank.Moet. 1 2 ** Bignal & K, Pipe Machine, 
1 Merritt Heavy Back Geared, | : 73 Diamond Gr inder. 
No. dh aaa Standard Uni- | 4 « 9 Garvin Cutter Grinder. 
« 2 Garvin cele Ny net 
2 No. 2 Brown & 8S. Tappers. 
SCREW MACHINES, 1 6in. Bement Slotter. 
2 No. 00 Garvin, W. F, 1 10 in, Newton Slotter. 
7" @ ei oe 1 No, 2: Nat. Single Bolt Cutter. 
2 “ 2 “ “ 1 ““ “ Double “ “ 


Also, large number of other machines, Write for complete list 
and detail description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 


Shriver’s New York Traveling Cranes 


FOR HAND OR & 
ELECTRIC POWER. rs 










T. Shriver & Go 333 East 66th St 


MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 








capacity, to be operated by Hand, or wholly or in part 








pe 
Reo 


For maki 
similar in 


quote prices 


by Electricity. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


articles from the coil, of either roun wire, 
pe to those shown in the cut herewith. Also similar articles made to 


half-round, flat, or square 


er. 
Send samples of articles required, and mention quantity wanted, that we may 
r either machine or the goods, whichever may be desired. 


C3>~ Bicycle and Labor Saving Machinery a Specialty. 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, W. Y. 
estern Office, 14 N. CANAL ST., CHICAGO, ILL. 


Machinery. 


we E 
FE 
on 
i 
2] 


Dies, Shears and Special 


OWNERS oF 
THE STILES & PARKER PRESS CO, 





Form SALE CHEALP. 
One Pp ir of Greene Cut-off engines, 250 H. P. 
(125 H. P. each), 18 x 48 in.; 14 ft. x 80 in. fly-wheel; 
all in good condition. Have been running up to 
date. Address, 
WINGHESTER REPEATING ARMS CO., 
NEW HAVEN CONN. 





ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL DESIGNED. 
MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, 











Springfield Mach. Tool Co. 
SPRINGFIELD, OHIO. 








Asst. foreman boiler maker, locomotive works, 
age 35, thorough mech., make estimates, wants 
pos. as foreman, or contract to build or rebuild 
boilers, tanks, reset tubes, etc.; R. RK. shop pref’d; 
refs. Al. ‘“*Temperate,’? AMERICAN MACHINIST. 








} MISCELLANEOUS WANTS +} 


Advertisements will be inserted under this head at 
85 cents per tine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S.M. York, Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E.O. Chase, Newark, N. J. 








Hand pipe threader 4’, $67; monitor lathe, $95; 
screw-cutting lathes, all sizes,cheap. 229,Am.MacnH. 


Calipers, Surface Gauges, etc. Catalogue free, 
Send forit. F. A. Welles, Milwaukee, Wis. 

Agents—$5 Speed Gage, new, valuable, sells; 
shows constantly speed and slightest variations; 
Geo. T. McLauthlin & Co., 120 Fulton St., Bostor. 


Introduction and negotiation of American pat- - 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


We will pay 50 cents each for copies of the 
AMERICAN Macuinist Of December 4, 1886 issue; 
must be unsoiled and in good condition. AmeErt- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


Correspondence wanted with a reputable con- 
cern manufacturing a standard line of goods, with 
a view of consolidating. Have a large general 
jobbing foundry & mach. business, but would Jike 
to mfr. some standard article. Box 149, Am MAcuH. 








AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 
THE BUFFALO STEAM PUMP CO., 


WoRkKs, 


BUFFALO, N. Y. 


76 JOHN STREET, N. Y. CITY. 
BRANCH OFFICES | 55-57 CLINTON STREET, CHICAGO, ILLS. 








GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MIcH.,v. s. a 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK 


TWIST DRILLS AND CHUCKS, 





Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue. 








MACHINERY 


NEW AND SECOND-HAND. 


Boiler Shop Outfit, Bement, Miles & Co. make. 

93 in. Hydraulic Riveting Machine, Pump and Ac- 
cumulator. 

10 Ton Crane Bridge, 24 ft. x 20 ft. 

Plate Planer, 16% ft., one setting. 1in. Plate. 

Boiler Bending Rolls, 8 ft. bet. Housing. Hinged 
Housing. 

Shear No. 27, 30 in. throat, 3 in. plate. 

— ALSO — ; 

Boiler Rolls, 8 ft. 3in. between Housing. Cheap. 

Punch, 21 in. throat. Teal. 

60 in. Swing Post Drill. Hilles & Jones. 

Full Line Lathes, Planers, Drills, Milling Machines. 

Screw Machines, Shapers, Profiling Machines, etc. 

No. 1% Fowler, No. 3 Stiles Press. 

11 in x 4 Hand Lathes. Cheap. 

Lot of Polishing Machinery, Dynamo for Electro- 
plating, Drop Hammer, Belting, etc., etc. 


Send for December List of Machinery on Hand. 


GEO. PLACE MACHINE 6O., 


Warehouse: 611 and 613 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 








1F YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
QR AUTOMATIC DROP LIFTERS ° 


SEND FOR CATALOGUE 


eu MFG.CO Ss 


wes 








CIGRGN TOOL STEEL, 


Works at HAGEN, WESTPHALIA, GERMANY. 


ADAPTED SPECIAL No. 8| MARKT &Co., 
TOOLSTEEL| 245 no equal for AGENTS, 
FOR use On very | 78 & 80N. Moore Ste, 
Speciat Uses, | HARD MATERIALS.| New York. 





Langbein’s Splendid Book on the Electro- 
Deposition of Metals. 


A New Revised and Enlarged Edition, 


JUST READY. 
A COMPLETE TREATISE ON 


The Eleeteo-[Denosition of Metals 


_Comprising Electro-Plating and Galvanoplastic Opera- 
tions, the Deposition of Metals by the Contact and Im- 
mersion Processes, the Coloring of Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of the 
Electric Elements, Dynamo-Electric Machines, Thermo- 
=. and of the Materials and Processes used in every 

epartment of the Art. Translated from the German 
of Dr. George Langbein, Proprietor of a Manufactory 
for Chemical Products, Machines, Apparatus and Uten- 
sils for Electroplaters, and of an Electroplating Fstab- 
lishment, in Leipzig. With additions by William T. 

Brannt, Editor of “ The Techno-Chemical Receipt 
Book.” Second edition, revised and enlarged. TIllus- 
trated by one hundred and _ thirty-eight engravings, in 
one volume, 8vo, XXVIII and 430 pages (458 pages). 

Price $4.00 free of postage to any address in the world. 

OF A Circular of 6 pages quarto, giving the full Table o 
te of inte Cay ed Book, with specimens of the id 

rations, will be sent free of postage to any one in any part 

of the world who will furnish us with Rie address. —s 

OF Our New and Enlarged Catalogue of Practical and 

Scientific Books, 88 pages, 8vo, and pao oe Catalogues, 

yoo gene nme n Fanny B — of Science applied to the 
rts, sent free, and free o stage, to any one in a 
the world who will furnish us with his Sadress. seated 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S.A. . 











ee 


= L&ESSER C= 
ra idea nee Co 


Branch: 265 State St., Chicago, 


Manufacturers of | 
Drawing Materials, | 
Surveying Instru- 

, ments, &c. 






4 












Paragon Drawing Instruments, Extra and Best 
Quality ; German Drawing Instruments, Paragon, 
Dupiex, Universal, Anvil Drawing, Helios, Blue 
Process Papers, Scales, Triangles, T-Squares, &c., 
&c. Catalogue on application. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, IND. 








SAW 


Cutting 
Het Iron 
on Steel, 
G MFG. CO., 






AR. KI 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 








ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


163 & 165 Washington St., 
NEW YORK. 


CONNERSVILLE,; IND. 


Chicago Office: 601 MANHATTAN BUILDING. 
Please Mention This Paper. 








P. H. & F. M. ROOTS, Mfrs. 


5. 5. TOWNSEND, Gen. Agt. 
COOKE & C0., Selliug Agts. 














